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EDITORIAL 
POISONOUS PLANTS 


Tue plants which are poisonous to stock, or reputed to be, make a very 
long list, so long that one is filled with amazement that our domestic beasts are 
not extinct. These plants flourish in great abundance in the woodlands and fields. 
No doubt some are unpalatable and do not tempt the appetite, in other cases 
that innate propensity commonly called instinct which impels the lower animals 
in some inexplicable way to rational acts saves many from disaster. Cattle 
appear to be the most frequent victims of plant poisoning and their willingness 
to sample almost anything that is green or luscious or of an attractive colour 
may indicate that their palate is not so discriminative as is that of horses, dogs 
or the smaller ruminants. All animals do not react in the same way to poisons. 
Goats are selective feeders, yet at times they have been known to ingest toxic 
material and come to no harm. When an animal is seized by a sudden and acute 
illness in which life is in danger and especially if the signs and symptoms indicate 
that the alimentary tract be primarily involved one’s thoughts turn to the idea 
that some vegetable or mineral substance might be a likely cause of the trouble. 

Acute infections by pathogenic organisms can precipitate such an illness 
but attack by even the most lethal of germs does promote some bodily resistance, 
exemplified by temperature reaction and a pattern of signs and symptoms which 
often can be classified as typical. Diagnosis in such a case is relatively easy. In 
the case of poisoning by plant material the range of possible toxic source is so 
wide and in many cases the signs and symptoms are so very similar that a 
precise diagnosis can only be made following a chemical examination post- 
mortem. There are occasions when parts of a recognised toxic plant can be 


(The August issue of The British Veterinary Journal was published on August 16) 


338 THE BRITISH VETERINARY JOURNAL 


recovered in a macroscopically recognisable state from the alimentary ingesta. If 
such be the case then the beast has not died in vain for some degree of rational 
antidotal treatment can be applied to the survivors. The words “some degree” 
are used with purpose for the chemistry of the toxic elements in many of our 
poisonous plants still awaits elucidation, they range from alkaloids, glucosides, 
resinoids, phytotoxins to such things as oxalic acid, phenols and tremetol. In 
many cases no specific antidotal measures can be applied and all that can be 
done is to follow the tenets of symptomatic medication and good hygiene and 
nursing, in the hope that if the animal can survive for a few days the toxic 
substance may be eliminated by the usual channels. 

So far we have spoken of acute illness caused by poisonous material derived 
from or elaborated in plants but there are many things worse than death. 
Chronic ill-health leading to great economic loss is a feature to be considered. 
In some cases as in bracken, ragwort and castor poisoning there seems to be 
a period, before toxic effects are clinically manifested, which resembles the 
incubation period of a bacterial disease. During this period the only aberration 
from the normal state may be a slight anorexia which may escape notice. Plant 
toxicology offers a wide field of research for our chemists, botanists and pharma- 
cologists. The problems to be faced are not easy and may call for intricate and 
protracted chemical research. The results can be of considerable economic value 
to animal husbandry even if they only show that many plants previously suspect 
were accused wrongfully. Indeed there may be many plants which act as the 
veritable “ pepper and salt” of an herbivorous animal’s nutrition and it would 
be good if this knowledge was confirmed. 


BRITISH VETERINARY ASSOCIATION CONGRESS, 1954 


TuREE things make for a successful congress, the intellectual or academic 
menu, the friends that one hopes to meet again and the venue. 

There can be no doubt that the programme of the scientific events at 
Torquay is up to standard and that there are items to suit a wide variety of tastes, 
that old and new friends will meet and natter and chatter and wine and'dine as 
usual, but with all due respect the greatest attraction of this congress is that it is 
being held in a famous health resort of great natural beauty in glorious Devon. 
Let us hope that the dismal elements which have ruled this watery summer will 
relent in September and make the Torquay congress a memorable one, and that in 
their leisure moments the veterinary visitors may bask in the sub-tropical delights 
of Rock Walk and Abbey Gardens. No doubt those of more academic bent will 
sojourn to Kent’s Cavern, the largest of Britain’s fine caves, and satisfy their 
scientific curiosity by investigating and assessing the evidence displayed of their 
prehistoric ancestors. 

The last congress to be held at Torquay was in 1927, when the revered 
Prof. G. H. Wooldridge, “ Uncle George,” occupied the presidential chair. It 
was a great success. May this one be as great. 
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BRITISH VETERINARY ASSOCIATION 


TORQUAY CONFERENCE, 1954 
PROGRAMME 


N.B.—All meetings will take place in Torre Abbey unless otherwise stated. 


SUNDAY, SEPTEMBER 19 
8.00 p.m.—“‘At Home,” given by the Western Counties Division, B.V.A., at the 
Palace Hotel. 
MONDAY, SEPTEMBER 20 
10.00 a.m.—Civic Welcome by His Worship the Mayor of Torquay, followed by 
opening of Congress by the Rt. Hon. the Earl Fortescue, K.G., P.C., C.B., 
0.B.E., M.C. 
10.30 a.m.—Opening of Exhibition of Surgical Instruments, Drugs, Books, 
etc., by the President, B.V.A. (Spanish Barn, Torre Abbey). 
12 noon.—Films, including “‘ Semen Collection in the Boar,” “ Phagocytosis,” and 
clinical films. 
1.00 p.m.—LuNCHEON. 
2.30 p.m.—Main Hall. Paper: “Meat Inspection Abroad,” by Mr. Horace 
Thornton, B.V.SC., M.R.C.V.S., D.v.H. (Newcastle upon Tyne). Openers: 
Mr. C. V. Dayus, M.R.c.v.s. (Agricultural Liaison Officer to the High Com- 
missioner for New Zealand); Lieut.-Colonel Rolland O. Scott (U.S.A.F. 
[V.C.]; Dr. Orlan Hall (Canada). 
8.30 p.m.—Civic Reception and Dance given by the Mayor and Corporation of 
Torquay in the Marine Spa. 


TUESDAY, SEPTEMBER 21 
9.30 a.m.—Coaches for members depart from Torwood Street Garage, Torquay, 
for Dartington Hall. 
10.00a.m.—View Cattle Breeding Station 
11.00 a.m.—View Parsonage Farm 
12 noon.—View Barton Farm 
1.00 p.m.—LUNCHEON. 
2.00 p.m.—Coaches for ladies depart from Torwood Street Garage for Dartington 
Hall. 
2.30 p.m.—Paper: “ Present Position with Regard to Bovine Mastitis and a 
Review of Recent Trials of Various Antibiotics for Bovine Mastitis,” by 
Mr. C. D. Wilson, m.z.c.v.s. (Weybridge). Opener: Mr. J. D. Dunn, 
M.R.C.V.S. (Wadebridge). 
4.30 p.m.—TEa, which ladies are invited to join. 
5.30 p.m.—Coaches return to Torquay. 
2.30 p.m.—For those remaining in Torquay: Films in Main Hall, Torre Abbey. 
(Repeat of Monday’s showing.) 
8.30 p.m.—Ladies’ Guild Dance at Palace Hotel. 


WEDNESDAY, SEPTEMBER 22 
10.00 a.m.—Main Hall. Paper: “ Myxomatosis,” by Mr. J. N. Ritchie, B.sc., 
M.R.C.V.S., D.v.S.M. (Tolworth), in collaboration with Mr. J. R. Hudson, 
B.SC., M.R.C.v.S. (Weybridge), and Mr. H. V. Thompson, s.sc. (Tolworth). 
Opener: Professor R. E. Glover, M.A., B.Sc., F.R.C.v.S, (Liverpool). 
Break for coffee in Exhibition Hall (Spanish Barn). 
Followed by Paper: “ X-ray in Clinical Diagnosis,” by Lieut.-Colonel J. 
Hickman, M.A., M.R.C.v.s. (Cambridge). Opener: Lieut.-Colonel R. C. 
Crowhurst, 0.B.E., M.R.C.v.s. (Newmarket). 


In three groups. 
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10.00 a.m.—A.G.M. of Ladies’ Guild in the Lounge, Torre Abbey. 

11.00 a.m.—Small Hall (Adam Room). Paper: “The Prevention of Entero- 
toxemias of Sheep,” by Dr. R. F. Montgomerie, B.sc., F.R.c.v.s., and Mr. 
A. Thompson, M.R.c.v.s. (Beckenham). Opener: Mr. D. Harkness, 
M.R.C.V.S. (South Molton). 

12 noon.—Meeting of 1953-54 Council, B.V.A. (Lounge). 

1.00 p.m.—LUuNCHEON. 

2.15 p.m.—A.G.M. of Association of Veterinary Teachers and Research Workers, 
in the Adam Room, Torre Abbey. 

2.30 p.m.—Congress Photograph at Torre Abbey. 

3.00 p.m.—Annual General Meeting (Main Hall). 

7.00 for 7.30 p.m.—Annual Banquet, with Dancing to follow, at the Palace Hotel. 


THURSDAY, SEPTEMBER 23 

10.00 a.m.—Main Hall. Paper: “ Present Disease Position in the Poultry Indus- 
try,” by Dr. R. F. Gordon, M.r.c.v.s. (Houghton, Hunts). Openers: Dr. 
W. P. Blount, F.z.c.v.s. (London), and Mr. John Reid, M.R.c.v.S., D.V.S.M. 
(Tolworth), 

10.00 a.m.—Small Hall (Adam Room). Paper: “ Fungoid Infections in Animals,” 
by Dr. G. C. Ainsworth, B.sc. (Exeter). Opener: Mr. C. V. Watkins, 
M.R.C.V.S., D.V.S.M. (Starcross). 

Break for coffee in Exhibition Hall (Spanish Barn). 

12 noon, or immediately following previous paper.—Main Hall. Paper: “ Sum- 
mary of the Known Functions of the Adrenal Gland,” by Mr. J. L. McGirr, 
B.SC., M.R.C.V.S. (Weybridge). Opener: Dr. W. R. KERR, B.SC., M.R.C.V.S., 
D.v.s.M. (Belfast). 

1.00 p.m.—LuNCHEON. 

2.30 p.m.—Films, Golf, Tennis, Bowls, etc. 

6.00 p.m.—Glasgow Alumnus Dinner at the San Remo Hotel. 

6.15 p.m.—Royal (Dick) Alumnus Dinner at the Queen’s Hotel. 

8.00 p.m.—Theatre bookings have been made at The Pavilion. 


FRIDAY, SEPTEMBER 24 

10.00 a.m.—Main Hall. Short Papers: “ Pig Rearing,” by Mr. J. W. Reid, n.p.a. 
(Starcross) ; “ Pig Nutrition,” by Dr. D. E. Tribe, B.sc. (Bristol); “ Pig 
Diseases,” by Mr. H. F. Hebeler (Langport). Opener: Professor F. 
Blakemore, D.v.Sc., B.V.SC., M.R.C.V.S., D.V.S.M. (vicT.) (Bristol). 

Break for coffee in Exhibition Hall (Spanish Barn). 

11.00 a.m.—Small Hall (Adam Room).—Paper: “ Neoplasia in the Dog,” by Mr. 
E. Cotchin, M.R.c.v.s. (London). Opener: Mr. J. Allcock, 3B.v.sc., 
M.R.C.V.S. (Bristol). 

1.00 p.m.—LuNcHEON. 

2.30 p.m.—Main Hall. Paper: “ Scientific Trends in Milk Production in Great 
Britain ” (with colour film of production methods and research in New 
Zealand), by Dr. Joseph Edwards (Milk Marketing Board). Opener: Mr. 
John R. Currie, M.s., B.Sc., N.D.A., N.D.D. (Dartington Hall). 

2.30 p.m.—Small Hall (Adam Room). Paper: “ Hereditary Conditions in the 
Dog,” by Dr. G. B. Young, m.R.c.v.s. (Edinburgh). Opener: Miss J. O. 
Joshua, F.R.C.v.s. (Finchley). 

8.30 p.m.—President’s Reception and Dance at the Palace Hotel. 

SATURDAY, SEPTEMBER 25 

10.00 a.m.—Main Hall. Closing Meeting of Congress, followed by First Meeting 
of Council, 1954-55, 

The Ministry of Agriculture Exhibit of Specimens of Poultry Diseases and 

Myxomatosis will be in the Print Room, Torre Abbey, throughout Congress Week. 


RIDA, A CHRONIC ENCEPHALITIS OF SHEEP 


GENERAL ARTICLES 


RIDA, A CHRONIC ENCEPHALITIS OF SHEEP 


With General Remarks on Infections Which Develop 
Slowly and Some of Their Special Characteristics 


By BJORN SIGURDSSON 
The Institute for Experimental Pathology, University of Iceland, Keldur, Reykjavik 


A, CHRONIC encephalitis of sheep has been prevalent for many years, in 
several districts in Iceland. The Icelandic name for the disease is rida, which 
may mean either ataxia or tremor. The clinically recognisable disease begins 
very gradually, perhaps with an uncertain gait or with a slight tremor of the 
lips. It runs a protracted course and does not affect the general health of the 
animal until the late stages. Several weeks to several months usually elapse after 
the first symptoms are noticed, until affected animals become prostrate and then 
die. As far as is known recoveries do not take place, and the farmers therefore 
usually destroy the animals as soon as unmistakable symptoms of rida appear. 
Paralysis of individual muscles or groups of muscles very seldom occur in the 
classic form of rida. The symptoms consist of spastic movements, inco-ordinated 
gait, and tremors, and seem to indicate lesions of the extrapyramidal motor 
system. The body temperature is normal and anatomical changes outside the 
central nervous system have not been observed. In the advanced stages the 
animals do not show the normal interest in food and water and they lose 
condition. They move with a wobbling gait and gradually become dehydrated 
and emaciated. Towards the end they commonly lie on their sides with their 
limbs outstretched, and, although no individual muscles or groups of muscles 
seem to be paralysed, the animals are unable to move and usually die in a 
stuporous state. 

As far as can be judged from experience in the field, the incubation period 
of the infection lasts from 8 to 18 months. The farmers all agree that the 
condition is contagious, that is to say, that the disease is transmitted in some 
way from diseased to healthy individuals. 

Rida in its classic form is found mainly in the north of Iceland (Map 1), 
where it is enzootic in two or three areas, causing considerable losses on several 
farms. Some years ago, a single diseased animal apparently transmitted the 
disease to a small flock of 30 sheep, almost all of which died within two years. 

Some unknown environmental factor of fundamental importance is suspected 
as playing a part in epidemics, because rida is enzootic in a few mountain 
valleys in the north of Iceland, and in spite of frequent contact of the sheep 
from these valleys with those of the neighbouring districts the infection never 
reaches serious proportions there. However, there may occur over a fairly large 


This is the 3rd and last in a series of Special University Lectures given in the 
University of London in March, 1954. 
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area in the South-West (Map 1) scattered cases of what is believed to be the 
same disease. 

One significant fact should be mentioned in this connection. 

As stated in my first lecture (Sigurdsson, 1954) all the sheep in the larger 
part of northern Iceland were destroyed in an attempt to eradicate medi, the 
slow infection of the lungs discussed in that paper. This includes the areas where 
rida had been prevalent. When healthy sheep were brought into these same 
areas again the farmers were surprised to find that rida reappeared the following 
year on the same farms in the recently introduced stock. Rida had not been 
known to occur in the areas from which the imported sheep were taken, and it 
did not appear in the sheep from the;same areas introduced on to farms which 
had previously been free of rida. This seems to be conclusive evidence that the 
virus of rida had survived outside the known host on the farms, where it had 
been prevalent, and that it was ready to infect immediately the recently 
introduced sheep. This experience suggests that an intermediate host or a vector 
may play a part in the spread of the disease; the insect fauna of Iceland is rather 
limited and the study of this aspect might therefore not be too complicated. 

You will undoubtedly have observed the similarity between the disease and 
scrapie as observed in Great Britain (Wilson, et al., 1950) and elsewhere, but 
unfortunately so little is known about both scrapie and rida that it is too early 
to say whether these are identical or not. 

The anatomical lesions in rida were first studied by Dr. Hallgrimsson (1938). 
He found inflammatory changes widely distributed in the central nervous 
system. Such lesions were very conspicuous in the hemispheres of the brain, 
particularly in the frontal lobes. The occipital lobe was relatively free of lesions. 
Rather marked changes were also found in the cerebellum, in the thalamus and 
in the mesencephalon, pons and medulla oblongata. 

The anatomical changes were of the ordinary inflammatory type; small 
pervasicular infiltrates and scattered foci of microglia. In some of his cases 
hzmorrhages of microscopial size were widely distributed in the brain. Consider- 
able neuronal damage was also observed, as well as chromatolysis and sclerosis 
of the nerve cells. Neuronophagia was not conspicuous. Hallgrimsson was of 
the opinion that the neuronal damage was secondary to the inflammatory 
changes. 

Diffuse infiltrations were also observed in the spinal cord, being particularly 
conspicuous in the cervical segments. An extensive neuronal degeneration was 
also found in the spinal cord. In some sheep the degeneration was most 
pronounced in the anteromedial and the posteromedial columns, but in other 
cases the degeneration was so extensive that most of the cells in the anterior 
horns were in an advanced state of degeneration. 

These lesions are of the type generally found in encephalitis of virus origin 
(Figs. 1, 2, and 3). : 

Repeated attempts to cultivate bacteria on the common culture media have, 
in our hands, failed to yield growth. The possibility that Listerella might be 
responsible has been carefully considered, but no indications to this effect have 
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been found. Listerellosis, and amongst other forms Listerella encephalitis, is 
well known in sheep in Iceland, but has apparently no relationship to rida. 

We have for a number of years made spinal punctures of sheep suspected 
of rida and have counted the cells and determined the amount of protein in the 
fluid. This has proved a valuable aid to diagnosis (Table I). 


TABLE I. 
Number of cells in the spinal fluid of 25 consecutive cases of rida received 
in our laboratory. 


Sheep No. of cells 
No. Received Origin per mm, 
173 1949 Sporadic area 125 
177 ” ” ” 155 
185 09 99 9 182 
186 . .. ” 9 ” 55 
189 09 09 0 245 
IgI 1950 - a 1,010 
196 99 99 = 148 
251 195! ” ” 472 
378 1953 Enzootic area 28 
386 99 99 99 10 
387 ” ” bb] 49 
388 % 99 9 25 
389 9 %9 0 10 
390 9 9 ” 33 
44! 3 33 ” 28 
442 39 ” ” 2 I 
443 ” ry 9 49 
445 9 9 ” 59 
446 ” bb] ” I 32 
447 3” %” ”° 33 
448 99 9 99 30 
449 I 954 9 ” 30 
450 ” 3” ” 25 
45! ” bb] ” I I 


The areas where rida is enzootic are in northern Iceland, and thus rather 
far removed from our laboratory, which is located near Reykjavik in the south 
of Iceland. The first eight cases of rida received, were for practical reasons 
obtained near Reykjavik, where the disease occurs only sporadically. All these 
eight sheep had high cell counts in their spinal fluid, usually from about 150 to 
1,000 cells pr. mm’. 

At a later date 16 sheep infected with rida were obtained from the enzootic 
areas in the north of Iceland and although the number of cells is perhaps slightly 
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PLATE I 


Lesions in the thalamus of a case of rida. 
Magnification 90 x. 


SMart es 


Fic. 2 
Lesions in the lateral columns of the spinal cord of a sheep with 
paraplegia. Magnification 90 x. 


Dee 


Fic. 3 
Rida-lesions in the lateral columns of the spinal cord. 
Magnification 200 x. 


(Article by Sigurdsson, page 341) 


PLATE II 


Fic. 4 
A small adenoma in a lung affected with infectious adenomatosis. 
Magnification 80 x. 


Adenoma in the lung of a sheep affected with infectious adenomatosis. 
Magnification 300 x. 


(Article by Sigurdsson, page 341) 
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raised in these sheep also (Table I) the rise is not nearly as conspicuous as in the 
cases from the areas in the south. 

Rida may be transmitted artificially to healthy sheep, through the intra- 
cerebral inoculation of extracts of diseased brains. This has been accomplished 
in eight separate experiments employing 30 sheep. In one of these experiments 
the extract had been filtered through a Berkefeld Na bacterial filter. In this 
experiment with filtered material three out of four animals contracted the 
infection and one died with typical symptoms of rida. It seems therefore that 
the cause of the disease is a filter-passing virus. 

For inoculation we have used both lightly centrifuged suspensions of brain 
tissue, and suspension which have been put through two centrifugal cycles of 
29,500 RPM (72,600 g.) in the ultracentrifuge in order to sediment the virus 
and separate it from soluble materials such as antibodies, if such are present, in 
the original suspension. By suspending the final sediment containing the virus 
in a reduced volume of fluid a considerable concentration of the virus is believed 


TABLE II. 
Cells and protein in the spinal fluid of four sheep inoculated intracerebrally 
with a preparation of rida-virus which had been concentrated and washed 
in ultracentrifuge. Protein in mgms/too ml. No. of cells per mm’. 


Shee Days after the inoculation 
No. 30 days 60days 90days 120days 180days 


276 cells 640 210 375 155 165 Clinical symptoms of rida 
prot. 295 193 152 110 go 

278 cells 72 17 35 15 8 
prot. 70 69 63 59 44 

279 _~—«eilils 10 26 38 17 18 
prot. 36 37 40 40 31 

280 cells 153 525 280 1,224 356 Clinical symptoms of rida 


prot. 63 49 85 65 50 


to have been achieved; it seems that the type of suspending fluid used in the 
ultracentrifuge work is important. 

Our data are not yet extensive enough for us to say with certainty that the 
material which has been concentrated by the ultracentrifuge is regularly more 
active than the original extracts, but in three pertinent experiments it proved to 
be much more virulent than anything else we have tested so far. 

In our experimental work repeated counts of white blood cells in the 
cerebrospinal fluid of the inoculated animals is most helpful; the information 
so obtained has changed our ideas about the course of the infectious process. 

Comparatively soon after the inoculation of active material the number 
of white cells in the spinal fluid begins to increase. In one case we have seen 
such an increase after only one month. 

Table II shows the outcome of white cell counts, and the amount of protein 
in the spinal fluid of four sheep inoculated with an ultracentrifuged preparation 
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of virus. Two out of four animals developed a silent meningitis one month 
after the inoculation. These two animals began to show clinical signs of rida 
two months later and after three more months, i.e., six months after the 
inoculation, they were killed in an advanced stage of the disease. This is a much 
more rapid progress of the disease than had been observed previously, With 
uncentrifuged material in earlier experiments the disease had progressed much 
more slowly, no deaths having been observed less than 13 months after the 
inoculation. 

In our earlier experiments, unfortunately, when we used material which 
had not been concentrated in, the ultracentrifuge, we did not count the cells in 
the spinal fluid of our experimental animals as regularly or as early after the 
inoculation as we did later, but in some of those cases, at least, it is obvious that 
the cells appeared in the spinal fluid much later than they did in the experiment 
recorded in the table in which ultracentrifuged material had been injected. 

The next two tables show the spinal fluid findings so far, in sheep from two 
experiments which are now in progress. The material to be inoculated was 
prepared in the ultracentrifuge as already described. The third group of sheep 
shown in the tables was inoculated with a different strain of virus and is 
included here as control material to the first two groups. 

It seems obvious that a meningeal stage of the infection was in full swing in 
8 out of 10 animals two months after the inoculation. None of the animals 
showed any outward signs of illness, neither their general health seemed to 
suffer nor was there any outward evidence that the central nervous system was 
affected. Were it not for the increased number of cells in the spinal fluid, this 
stage of the process would have gone unnoticed, and we should have assumed 
that the disease was going through a protracted “period of incubation,” 
although it is difficult to visualise why a microbe preparing for a later attack 
should remain entirely inactive for months or years in preparation for its overt 
activities. 

It seems that the protein in the spinal fluid is not increased quite as 
regularly as the number of cells, although there is a reasonably good correlation 
with the cell count. 

Two of the animals showing the high cell counts in these tables developed 
symptoms of rida and were killed in an advanced stage of the disease two and 
three months respectively after the inoculation. 

In experiments which have ended, we observed 11 sheep which developed 
distinct meningeal reaction after the inoculation of rida material. Only four of 
these developed clinical symptoms of the disease. The remaining seven sheep 
recovered without showing clinical signs. It should be added that none of the 
inoculated sheep which did not show a pronounced meningeal reaction developed 
clinical symptoms, and also that the sheep which developed clinical signs were 
those which had had the largest number of cells in their spinal fluid. 

These findings suggest that even after intracerebral inoculation rida often 
develops as a slight infection only, and we can speculate that such silent, 
unrecognised cases may play a role in the epizootiology of the disease. 
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The three strains of virus which we have transmitted in the laboratory were 
all obtained from sporadic cases of rida in the vicinity of Reykjavik, and I do 
not want to leave this subject without mentioning the possibility that the sporadic 
cases in the South-West and the enzootic disease in the North may not be 
entirely identical. 

Table III shows that there is a difference in the number of cells found in the 
spinal fluids of these two groups of naturally infected sheep. There is also a 
tendency for more localised muscle paralysis in the sporadic cases than in the 
cases from the enzootic areas. It follows from this, that possibly the spinal fluid 
counts would not have been so helpful for following the course of the silent 
phase of the infection, if we had been working with strains isolated from cases 


TABLE III. 
Cells per mm*. in the spinal fluid of 3 groups of 5 sheep each inoculated 
intracerebrally on Oct. 17, 1953. The first two groups received ultra- 
centrifuge concentrated strains of virus from a sporadic case. The third 
group is included as controls. 


Sheep Cells after 
Virus strain No. 10days 25days 60days 80days 110days 
K 106 ... si 391 6 12 660 386 720 
392 30 6 54 41 47 
393 7 22 425 37 37 
394 I! 5 74 27 37 
395 9 19 492 294 D 
K 166 ... von 396 6 407 1,420 2,880D 


397 61 8 47 31 12 
398 62 33 98 81 170 
399 15 6 22 26 23 
400 38 2 108 174 271 


K 388, 389, 390 401 2 18 17 15 
402 14 14 6 16 
403, 25 10 6 6 
404 II II 10 5 
405 I 20 6 3 


in the enzootic areas. The disease in the enzootic areas resembles scrapie in 
showing a low cell count. When working with the sporadic strains, however, 
the counts have been very instructive. 

The field and laboratory observations on rida and the experiments made 
so far indicate that it is a virus infection of the central nervous system of sheep. 
The mode of transmission under natural conditions is not known, but it is 
strongly suspected that some factor outside of the known host is of fundamental 
importance for the transmission of the disease. Experiments are in progress to 
try to find out whether inoculation of virus outside the CNS will start a CNS 
infection. 
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Rida has normally an extremely long period of latency, as many months 
or even up to two years elapse from the time of effective transmission until 
clinical signs are noticeable. Our experimental results indicate, however, that 
during a part of this period the virus is active in a form which does not produce 
clinical signs. It is believed that infections which never produce the clinical 
disease occur, and they may be common, but in cases where clinical signs have 
appeared, the infection usually or always progresses until it kills. Various 
approaches are now open for further study, and some of these are being pursued. 


TABLE IV. 
Amount of protein in the spinal fluid of 3 groups of 5 sheep each inoculated 
intracerebrally on Oct. 17, 1953. The first two groups received ultra- 
centrifuge concentrated strains of virus from sporadic virus. The third 
group is included as controls. 


Sheep Protein in mg/100 ml. 
Virus strain No. 25 days 60days 80days 110 days 

K 106... ue 391 146 60 77 
392 25 4! 27 24 
393 57 55 52 
394 60 82 68 56 
395 93 107 

K 166 ... sie 396 57 140 
397 27 33 27 24 
398 56 4552 
399 ; 43 29 4! 
400 34 4! 

K 388, 389, 390 401 32 30 22 
402 39 21 23 
403 21 28 24 
404 42 28 46 
495 29 30 27 


The possibility that two separate diseases may be involved should not be 
overlooked. 


Some of the Special Characteristics of Slow Infections 


In my first and second lectures I gave a brief description of mzdi, the 
chronic pneumonia of sheep, and of paratuberculosis or Johne’s disease, as they 
have occurred in Iceland. We believe both these diseases to have been introduced 
into Iceland from Germany in 1933. A third chronic infection was also 
introduced at the same time. This was infectious adenomatosis of the lungs or 
jaagziekte. None of these infections is thought to be prevalent in sheep in 
Germany, but when they were introduced into Iceland they all spread rapidly 
and caused extremely heavy losses. 

Three potentially destructive diseases were introduced into the sheep 
population in Iceland, which had not had much contact with other sheep 
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populations for many centuries. It accords very well with accepted epidemi- 
ological concepts that potentially dangerous infections should gain momentum 
and become extremely destructive under such circumstances. This helps to 
explain the exceedingly heavy losses in Iceland. 

From the data I have presented here it seems evident that three potentially 
dangerous, silent infections were present in the flock in Halle from which the 
sheep were purchased in 1933; all these unrecognised, latent infections were of 
a chronic nature. 

This is a reminder that we have still a great deal to learn about, infections 
that occur silently in different animal populations, especially in those which are 
situated in ecologically varied surroundings. 


Theobald Smith suggested once that a microbe, which has parasitised the 
same animal species for long periods of time tends to lose its destructive faculties, 
as it becomes better adapted to its host, finally the two establish a modus vivendi 
so that the parasite is able to carry on its vital activities without causing 
appreciable damage to the host, as long as the surroundings are normal, and 
nothing unusual appears on the scene to disturb the balance. The recently 
introduced, and therefore, inexperienced parasite, on the other hand, does not 
know how to behave in a new host species, and may cause disease and death, 
which is detrimental not only to the host but to the parasite as well, because 
once the host is dead the parasite has destroyed its own means of livelihood. 

This is a teleological mode of thought and perhaps unscientific. However, 
it is sometimes by applying the unscientific principles of teleological thinking, 
that we come to suspect and then to uncover the apparent wisdom of natural 
processes. If Smith’s suggestion describes correctly the development when an 
infectious agent colonises a new host species, it might also hold true when a 
microbe first comes into contact with a new breed or strain of animal hosts, 
within the same species. 

The chain of events suggested by Smith may have a natural explanation; 
those variants of a virus which kill their host may terminate their own existence. 
Variants which, on the other hand, establish a modus vivendi with their hosts, 
obtain through their prolonged survival numerous opportunities for spread to 
new individuals and for the maintenance of their kin. 

It is useful to keep these thoughts in mind when seeking explanations for 
the apparently erratic behaviour of some epidemic diseases. Immunological 
explanations, in the narrower sense, are probably not adequate to account for 
the geographical irregularities and historical fluctuations of many of the epidemic 
diseases. 

Throughout my lectures the term chronic has been used to describe the two 
diseases “ rida”? and “‘ madi” which I have discussed; this is not a fortunate 
expression. I am afraid the word chronic brings with it a connotation—as does 
the corresponding word in my own language—which is not entirely appropriate 
to these diseases. If the word chronic is taken to mean not only protracted, but 
also something which lingers on, has an irregular and unpredictable course and 
may end in any one of several different ways, then the expression should not be 


350 THE BRITISH VETERINARY JOURNAL 


used about the diseases I have discussed here; these infections should perhaps 
rather be called slow infections. 

May I explain this point further: In acute infections such as measles, 
poliomyelitis, influenza, typhus, typhoid fever and many others, the disease runs 
a rather regular course. Soon after the invading organism is established in the 
body, it multiplies and spreads. When this multiplication has reached a certain 
stage, a few hours to a few days after the microbe entered the host’s body, 
symptoms of the disease appear, provoked either through the general toxic effect 
of the pathogenic microbe or its products, or caused by localised tissue damage. 
About this time the host reacts to the imminent danger and defensive measures 
are instituted. A period of struggle between the invader and the host follows, 
lasting usually for a few days, which ends in the relative or absolute victory of 
one or the other. If the host succumbs, death usually takes place at a certain, 
definite stage of the disease. If, on the other hand, the host recovers, this may 
take place early or late in the disease, but usually at only one or two points in 
the sequence of pathological events. 

The course of these diseases appears to be determined by comparatively strict 
rules and these infections have been sufficiently well studied and are,so familiar 
to us, that they have become prototypes in our concepts of infectious disease. 

Besides acute infections of this type, we have the so-called chronic infections, 
which at least outwardly appear to be more complicated processes than are the 
acute infections. Amongst these are tuberculosis and syphilis, perhaps brucellosis, 
and malaria, and several others. Usually these diseases are not only much more 
protracted in their course, but they are also much less regular or at least certain 
stages of them; the later stages are particularly much less regular. The true 
incubation period for tuberculosis or syphilis, or malaria, or gonorrhcea is not 
very long, in some cases a few days, perhaps some weeks, but after that, the 
course is very irregular, sometimes the patient recovers comparatively soon or 
on the other hand, he may live to old age and still die from the same infection. 

The struggle between the host and the invader may remain undecided for a 
very long time, as if both the weapons of attack and of defence were rather 
inefficient or employed with indecision. 

The concepts derived from studies of acute infections fit the chronic 
infections, such as syphilis, rather poorly. Tabes dorsalis, general paresis or other 
manifestations of tertiary syphilis appear perhaps 20 years after the patient 
contracted his syphilitic infection. If the first and second stages of syphilis, which 
differ from the late forms, were not recognised, we should call all these inter- 
vening years the incubation period fcr general paresis. This would be senseless, 
and it is not done because we recognise the earlier stages as belonging to the 
same infection. It seems then that time alone does not constitute the main 
difference between acute and chronic infections, but that these two groups of 
diseases differ in a more fundamental way. We might perhaps say that in 
chronic infections the immunity mechanism of the body never gets a good grip 
on the pathogenic microbe and therefore a long and dubious battle ensues. 
The pneumonia, medi, and the encephalitis, rida, which I have described 
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in my lectures are not chronic in the same sense as the chronic diseases which 
I have just mentioned. They are chronic mainly in the sense that they are slow. 
On the other hand, these diseases follow a course which is just as regular as the 
course of the acute infections only the time factor is different. In the first place 
the so-called incubation period, although extremely long, apparently does not 
vary within very wide limits. The appearance and the progression of the clinical 
signs follow a set pattern. Once these diseases have reached a recognisable stage 
their course is determined, they progress continuously and they always kill. 
Moreover, death ensues after a certain sequence of pathological events has been 
accomplished. The progression of these diseases indicates a process that follows 
its own course without much outside interference. If the host tries to defend 
itself at all, it would appear that such attempts prove rather ineffectual. 

If there are any significant irregularities in the chain of events these must 
be in the earlier, preclinical development of the infection, the course of which we 
are only beginning to suspect. 

However, I do not think we should regard these two diseases simply as 
slow-motion pictures of the chain of events occurring in the acute infections. 
On the contrary, it seems likely that at least some phases of these “slow” 
infections differ essentially from the corresponding phases in the acute diseases. 

I think it is doubtful if the “incubation period” in these slow diseases 
corresponds closely to the incubation period in acute infections. I think it is 
more likely, and I believe I have given experimental evidence to indicate, that 
in the long intervening period between the introduction of the disease agent into 
the body and the development of outward symptoms, mzdi and rida are active 
in a subclinical form that had not been previously recognised. 

Our experimental data suggest that in mzdi, minute changes appear in the 
lungs possibly soon after the original infection. The prolonged leucocytosis 
observed in some cases of medi during the silent period preceding the clinical 
phase, may be a reflection of this previously unrecognised activity of the disease 
agent. In rida we now know that, at least in some cases, a silent meningitis 
occurs soon after the original infection or many months before clinical signs of 
encephalitis are noticeable. 

If it is correct that rida and medi are different from the better known 
chronic infections, do they stand alone in this respect or are there other slow 
infections which do not fit into the groups of acute or chronic infections as 
ordinarily defined? If this is answered in the affirmative, do these other diseases 
then possess certain fundamental characteristics in common, which would justify 
putting them in a separate group? 

In my opinion a number of such infections exist and the following criteria 
could be tentatively suggested for the group :— 


(1) A very long initial period of latency lasting from several months to 
several years. 

(2) A rather regular protracted course after clinical signs have appeared 

usually ending in serious disease or death. 
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(3) Limitation of the infection to a single host species and anatomical 
lesions in only a single organ or tissue system. 

These last statements may have to be modified as knowledge increases. 

Some such diseases may be mentioned very briefly. 

Infectious adenomatosis of sheep lungs or jaagziekte was introduced into 
Iceland at the same time as medi and paratuberculosis, and appeared there for 
the first time in 1934 (Dungal, et al., 1938). This is a virus infection with an 
initial silent period of about 6 to 12 months. The clinical disease lasts for a few 
weeks to a few months, and during the height of the epizootic almost always 
ends in death. Anatomical lesions are found in the lungs only, and are 
widespread epithelial proliferations, which increase the weight of the lungs 
twofold or threefold (Figs. 4 and 5). This disease obviously belongs to the 
group of slow virus infections. 

Another disease which would in my opinion fit into this class is the well- 
known “ Bittner virus” or “ milk factor” infection in mice. As is now well 
known, this virus is transmitted from the mother to the suckling young through 
the milk. The virus persists latently in the body throughout young and, adult 
life and produces in old age the recognised clinical disease, the mammary 
carcinoma. 

Recent studies would seem to indicate that experimental lymphomatosis of 
the fowl follows a like pattern (Burmester, 1952), and it seems most likely that 
the natural disease may be similar. 

Ludvik Gross (1952) has reported that mouse leuceemia, which is another 
malignant neoplastic process, may be transmitted to newborn mice by a filtrate 
of leucemic organs. The incubation period appears to vary from eight months 
to two years or more. Once the disease has become clinically apparent, however, 
it runs its well-known course. These findings would place mouse leucemia also 
in the class of slow virus infections. 

There are also certain traits of the Rous sarcoma, the transmissible venereal 
tumour of dogs (Karlson, et al., 1952), the kidney carcinoma of the leopard 
frog (Lucké, 1952) and perhaps of Shope’s rabbit papilloma particularly in cases 
when it develops into carcinoma, which remind one of the slow infections 
discussed here. 

Besides these diseases which are all proliferative or neoplastic in nature, 
there is of course scrapie of sheep as described in this country and this may well 
be identical with rida in Iceland. 

None of the diseases which have here been called slow infections, has as 
far as I know been transmitted to other host species, in spite of numerous 
attempts with most of them. It seems likely that a strict species specificity is 
characteristic of the slow virus infections. 

Different viruses have generally rather strong predilections for certain organs. 
The viruses causing the diseases which have here been called slow infections are 
perhaps even more strictly “ organ-specific” than other viruses. 

It seems as if an important group of slow virus infections is gradually coming 
to light. Most of these infections produce lesions of a proliferative nature and 
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some give rise to malignant tumours. These diseases have certain traits in 
common such as an initial silent period which is always long and sometimes 
extremely long, lasting perhaps for the better part of the normal life span of the 
host animal. In most cases it is not known whether the virus remains inactive 
during this long period of latency or whether it is active in a form which we do 
not recognise as yet, perhaps causing lesions which, have remained unnoticed or 
at least have not yet been identified with the specific infection. 

I want to suggest that it might be worth while to look carefully for 
morphological or other signs of the infection during this period of clinical latency. 
The asymptomatic meningitis found during the silent period in rida and the 
minute histological lung lesions found in medi, show that such signs are 
sometimes present. 

Much information on the pathogenesis of acute infections has gradually 
accumulated, and it has turned out that the infectious process is fundamentally 
similar in most of them so that the various acute diseases are in a certain sense 
variations on one basic theme. To be thoroughly familiar with that theme is of 
the greatest help in the investigation of a new disease of the same general type. 

On the other hand, I am afraid that our knowledge of the acute infections 
sometimes tends to mislead more than it helps when we are trying to design 
experiments to elucidate the course of the slow infections. The immunity 
mechanism of the host which has such profound influence on the course of the 
acute infections must be different in the slow infections, one is even sometimes 
tempted to suspect that there is no effective immunity response in the slow ! 
infections, which seem to progress unhampered for long periods of time until } 
they kill. If an immunity develops at all it must be a very ineffectual one. 
Perhaps the infectious agent is so well adapted to its host, so well camouflaged, 
that it has to some extent eliminated its own species specificity in the 
immunological sense? A particle of influenza virus is believed to contain 
antigenic components specific for the animal species in which it was formed 
besides components specific for influenza. Could the agents of the slow infections 
have gone further along the same route and eliminated even more of their 
species individuality and assumed in its place some of the antigenic specificity 
of their hosts with the result that the organism of the infected host is unable to 
take up the fight against them? 

If there is a group of slow virus infections with a number of fundamental 
characteristics in common, as I have suggested, it might be helpful for us to 
realise this. If there is a “ basic theme” running through these slow infections 
we should try to discover it. 

The way to do so would be through the careful study of the individual 
diseases, but as soon as we begin to discern the common characteristics or the 
“basic theme” of the group this would undoubtedly help us to study and to 
understand other infections belonging in the same class. 
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AN INVESTIGATION INTO BOVINE HAMATURIA IN 
KALIMPONG (DISTRICT DARJEELING), INDIA 


By S. N. NANDI, B.Sc.(Cal.), B.Sc.(London), M.R.C.V.S. 
Calcutta. 
Incidence 

H-aatovria occurs in cattle in Europe, Britain, South Africa, Canada, 
United States, New Zealand, the Pacific Islands and in India; both in the 
Himalayan highlands as well as in the Nilgiri Hills of the south. In the Darjeeling 
District it is enzootic in high-lying wooded pastures, and in damp, swampy, acid 
_ soil areas it occurs in the summer. Farmers and. Gurkha farm labourers in 
Kalimpong report the passage of blood in urine amongst human beings of the 
district and suggest the possibility of a communicable disease. Datta corroborates 
this by stating that in the Punjab, hematuria occurs in human beings in the 
same areas in which cattle are affected. Kerr (1925) was the first to draw attention 
to its occurrence in cattle at Kalimpong in Bengal. 

Rangaswami (1922) suggests that a schistosome blood-fluke may be the cause 
of the disease in cattle in the Nilgiri hills in South India; Mustak Hussain (1930) 
suggests that tinpattia grass, a species of Trifolium, may produce it. Datta (1934) 
claims to have found a protozoon in the kidney, bladder and other parts of the 
urinary tract, and he attempted to erect a new species termed ‘“ Entamceba 
Kamala” (New Sp.); as late as 1952 he writes “the findings of coccidia-like 
bodies have not yet been satisfactorily explained or conveniently interpreted ” ; 
Macgregor (1934) incriminates an ordinary gut-protozoon resembling coccidia. 

The earliest work on chronic hematuria in other countries is that by 
Anderson and Hubner in 1842 (quoted by Datta, 1934), or possibly that of 
Thomas Topham in 1787 (also quoted by Datta, 1952). Ritzenthaler (1910) 
cites Bruckmuller of Vienna, 1869, who described the post-mortem findings of 
pyelonephritis; and a report of Siedamgrotzky published in Berlin (in 1875) 
concerning a cow which passed red turbid urine containing epithelial cells, casts 
and red blood corpuscles; the post-mortem examination revealed to him a 
picture that is in no way different ;from that of the enzootic Himalayan type of 
hematuria. 

Between 1875 and 1905 many European workers worked on the bovine 
pyelonephritis of bacterial origin and recorded the constant presence of a rod- 
shaped bacterium in the urine, pus, and urinary organs. Ernst considered bovine 
pyelonephritis to be due to these organisms that he had isolated from the lesions 
and he called them Corynebacterium renalis bovis. Growth was enhanced by 
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the addition of urine to agar and the bacterium produced ammonium magnesium 
phosphate. The disease could be produced in the cow with the help of a factor 
such as sand introduced into the bladder! __ 

Goetz (1906) studied the wart-like growths in the bladder and observed 
the same coccidia-like bodies which Datta later described and christened 
“* Entameeba Kamala ” (new Sp.). Goetz had called them “ Coccidium oviformi.” 
Case (1911) describes the same bodies and Datta quotes many who speculated 
about these round bodies. The author first observed these bodies in a broth 
culture of a hematuria-urine sample. Staining the round bodies from urine- 
broth cultures, and from pathological specimens, failed so far to identify clearly 
a nucleus, or a kinetoplast, or even a proper flagellum. These round bodies of 
varying sizes will grow and multiply even in broth or any fluid medium inoculated 
with hematuria urine. They also exhibit asexual method of reproduction 
and from Novey-McNeal medium they may be observed in clusters on a main 
stalk. This indicates that the bodies seen by Goetz, Datta and others are not 
protozoa at all. Cultures from kidney pelves, or from urine, may reveal some 
very large Gram-positive rods which are aerobic and saprophytic and form spores 
identical in appearance with Datta’s “ entamoeba kamala.” Sections of kidney 
tissue may show these large rods sometimes entire, and sometimes fragmenting 
down into those round bodies. These round bodies are undoubtedly bacterial 
spores of large saprophytes. Moreover, these large bacilli grow easily on agar 
and are motile. Hence, it is concluded that those motile bodies in the hematuria 
urine were large motile flagellate bacteria, aerobic, saprophytic, and spore 
forming in nature; they are different from corynebacteria. 

In 1925- Jones and Little made a fresh study of the disease and special 
attention was paid to Corynebacterium renale, which they found in the pelvis of 
the kidney and in the bladder mucosa. Feinstra (1946) has recorded the presence 
of diphtheroids in sections of kidney tissues, and some of Feinstra’s photographs 
reveal large round Gram-positive bodies of varying size which may resemble the 
entamoebz recorded by Datta. Lovell and Cotchin (1946) produced lesions of 
pyelonephritis in mice with C. renale administered intravenously, and there is 
now little doubt that this is the main organism responsible for the disease. Morse 
(1950) is convinced that C. renale is the causative agent of infectious bovine 
cystitis and pyelonephritis, although the organisms may be isolated from the 
kidney and bladder of animals not suffering from the disease. On the other hand, 
Weitz (1947) has found C. renale in the urinary tract of a large percentage of 
normal, so-called healthy cows, and this agrees with the concept of Lovell (1951) 
as to the importance of a subsidiary factor or factors being responsible for the 
pathogenic activity of C. renale. 

In the present investigation C. renale has been isolated from diseased urine 
from about 100 fresh pathological specimens, and no other pathogen has been’ 
found so constantly. 

The mode of infection is controversial and Guillebeau (1888), Cadeac 
(1897), Nocard and Leclanche (1903) considered infection to take place by the 
urethra and bladder; the kidneys being damaged by an ascending infection. 
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Bollinger, Kitt, Friedberger and Frohner, Hutyra and Marek, Ernst and other 
authors (see Ritzenthaler, 1910) believed that the infection reaches the kidneys 
and bladder by the blood, as a descending type of infection. 


Guillebeau (1888) inoculated goats, oxen and pigs with urine and with a 
culture of C. renale intravenously and by the bladder, but failed to reproduce the 
disease by bacteria alone. On the other hand, Ernst (1905) used sand as a 
mechanical factor which, when introduced into the bladder of a cow, sets up a 
violent cystitis. If C. renalis bovis of Ernst was introduced with the sand, a 
pyelonephritis developed, while the bacterium alone failed to produce the disease. 
Hoflisch and Enderlen (1891) found the organisms were non-pathogenic for small 
laboratory animals, but they considered it to be the specific cause of bovine 
pyelonephritis, and Enderlen produced pyelonephritis in two rabbits by intra- 
venous inoculation after having ligated their ureters. Jones and Little (1925, 
1933) failed to infect white mice, rabbits and guinea-pigs by intravenous injection, 
whereas Lovell and Cotchin (1946) reported the successful production of 
pyelonephritis in mice by the intravenous inoculation of large doses of C. renale. 


Galtier (1892-93) propounded a theory that the toxic principles of Ranun- 
culacez, sedges, and rushes, during their elimination through the kidneys, passed 
to the bladder and caused intense irritation and hemorrhagic cystitis, whence the 
lesions were maintained afterwards by the microbes present in the bladder. 
Hadwen (1917) postulated that calcium oxalate crystals formed in the bladder 
were due to the consumption of fodder-plants containing oxalates. These crystals 
produced mechanical injury and contaminating bacteria thrived and aggravated 
the lesions, causing hematuria. Lahaye and Rulot (1926) thought the disease 
was due to intoxication produced by a species of Mercurialis, and Schlegel (1934) 
attributes the primary cause of the disease to an irritant toxin derived from the 
local plant fodders. Lovell (1951) points out the possibility of subsidiary factors 
besides bacterial invasion in the natural disease, and the bulk of evidence suggests 
fodder toxicity and calcium deficiency to be subsidiary cetiological factors. 


Poisonous plants and ferns are found on damp hillsides with springs, and 
hematuria in cattle occurs where these weeds abound. The disease is enzootic 
in these districts and does not occur in the plains. The soil is damp and dark 
brown in colour, acid in reaction, and lacks calcium; there is an excess of 
silicious base. The vegetation is acid loving, with bracken (Pteris acquilinum) 
and Oxalis corniculata; these are full of essential oils, oxalates or tannins, which 
are excreted by the kidneys and cause irritation. The calcium deficiency in the 
soil is reflected in the calcium deficient vegetation, and the local custom of 
grazing cattle on weeds, or feeding them during or after milking with large 
baskets full of weeds (instead of grass as fodder) is well known. The oxalates and 
essential oils cause the irritation and damage the kidneys, in the region of the 
tubules. The damage is further aggravated by C. renale invading such areas 
and causing necrosis. The damage heals if the blood calcium level is raised by 
calcium therapy, but in hematuria areas there is calcium deficiency and the 
blood coagulation time is in some cases 18 minutes instead of seven. C. renale 
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which may, be present thereupon takes up a pathogenic réle and pyelonephritis 
develops. 
Amongst the weeds used as cattle fodder in the area the following have been 
identified :— 
(1) Centella Asiatica Urumb. 
(2) Oxalis Corniculata Linn. 
(3) Spilanthes Acmella Linn. 
(4) Drimaria Cordata Willd. 
(5) Spergula Arvensis Linn. 
(6) Blumea Glomereta DC. 
(7) Rungia Himalayana Cl. 
(8) Pteridium Aquilinim (Linn) Kuhn. 
(9) Ageratum Conyzoides Linn. 
(10) Premna Barbata Wall. 
(11) Vittadenia Australis A. Rich. : 
(12) Hypericum Patulum Rumb. 
(13) Lysimachia Alterniafolia Wall. 
(14) Artemisia Vulgaris Linn. 
(15) Ophismonus Compositus Beause. 
(16) Arisema JFaeqrimoutis Bl. 
(17) Solanum Khasianum Cl. 
(18) Potentilla Kleiniana W & A. 
(19) Dichrocephala Latifolia DC. 
(20) Polyginum Runcinatum Han. 
(21) Rubia Cordifolia Linn. 
(22) Galimsoga Paroriflora Cav. 
(23) Oxalis Latifolia H.B. & K. 
(24) Crotalaria Linifolia L.F. 
(25) Panicum Muticum Yorsk (Brachiaria Mutica). 


A brief account is given of the evidence which supports the view that the 
specific cystitis and pyelonephritis of cattle is caused by Corynebacterium renale 
and a subsidiary factor. This subsidiary factor irritates and damages the kidneys 
during its excretion from the body and, in India, it is suggested that this factor 
(or factors) is derived from different’ plants which are fed to cattle or consumed 
in excessive quantities. A list of plants which may be implicated is given. 
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STILBGSTROL AND THE CONTROL OF SEX IN POULTRY 


By ARNOLD SPICER, F.R.C.V.S. 
Crabwood, Oxted, Surrey 


Ir is the usual practice to place stilboestrol implants in the subcutaneous 
tissues of the upper part of the neck. This site is chosen in order that there may 
be no danger to those who eat the fowl for the part is normally discarded. It is 
my practice to place the implants in the peritoneal cavity. The action of the 
peritoneal implant is more prolonged than when it is inserted into the subcutis. 
In the latter case the period of effectiveness is approximately three months but 
in the former it may be up to five months. The size of the dose of stilbcestrol does 
not appear to make any difference to the result. 

Peritoneal implantation is safe; there is no risk of the tablets becoming 
encapsulated and if any be left at the time of killing it will be removed with the 
entrails when the bird is dressed. 

It is said that three eggs have to be incubated to produce one pullet and that 
in every hundred chicks hatched more than 50 per cent will be cockerels. 

It is rare to find a cockerel with abnormal testicles but it is strange that 
stilboestrol does not cause permanent damage to these organs. 

By observation I have reason to believe that when a “ stilbcestrolised ” 
cockerel is used later as a cock bird the percentage of pullets is increased. In 1949 
a “ stilboestrolised ” cockerel was mated with a pen of pullets. The result was 
disappointing, as there were more cockerels than pullets. In 1950 another 
“ stilboestrolised ” cockerel was mated with the pullets hatched in 1949, and about 
20 chickens were hatched, but owing to the depredations of a cat no useful figures 
could be obtained; seven pullets were saved, and one of the cockerels proved to 
be a, natural capon. In 1951 the above seven pullets were mated with another 
“ stilboestrolised ” cockerel.. Owing to illness and lack of broodies only eight 
chickens were hatched, three cockerels and five pullets. The cockerels were 
** stilboestrolised.”” When killed, one had testicles the size of a millet seed and 
yellow in colour, the second had one black and one white testicle, each about 
the size of a haricot bean and very flabby; the third was normal. 

In 1952, the five 1951 hatched pullets were mated with a fresh “ stilbces- 
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trolised” cockerel—six cockerels and thirteen pullets were hatched. The 
cockerels did not receive stilboestrol: when killed, four of the cockerels were 
normal; the fifth had testicles like a piece of thick wool and dead white; the 
sixth had testicles the size of a runner bean, flabby and also dead white. 

In 1952, the five 1951 hatched pullets were mated with a fresh “ stilboes- 
trolised ” cockerel. ‘Twenty-seven chickens were hatched—nine cockerels and 
eighteen pullets. 

Out of the nine cockerels, four had abnormal testicles and five were normal. 
They did not receive stilbcestrol. 

This, gives a ratio of 31:15 or two pullets to one cockerel for the last two 
years (1952 and 1953) and eight abnormal cockerels out of eighteen in 1951, 
1952 and 1953. Fertility has been excellent and hatchability about the same as 
has been experienced on this ground over a number of years. 

‘Observations and Conclusions. 

1. The dose of stilboestrol used was 30 mg. in each case and apheenation 
was intraperitoneal. 

2. The first cross gave no unusual results whereas an increase in percentage 
of pullets occurred in the second and following generations. 

3. Cockerels selected for breeding should be those which have om longest 
under the influence of stilboestrol, the optimum period being from four to five 
months; it is wise to implant several cockerels so that a selection for breeding 
may be made. 

4. Good results do not ensue if a cockerel whose testicles have developed 
fully before implantation, is used at stud. 


THE PATTERNS OF NERVOUS SYMPTOMS IN THE 
CHONDRODYSTROPHIC DOG 


By RIGHARD TUCKER and RAMSAY MILLAR 


The Veterinary School, Queensland University, Brisbane 


THE symptomatology of chondrodystrophia fcetalis in dogs involves the 
pathology of reflexes and other nervous changes. Myoclonogenetic fields and 
migration of hypersensitive areas may form one of the most pronounced 
symptoms in this disease (Millar and Tucker, 1952). From these expressions 
of chondrodystrophia foetalis arises the problem of clinical patterns of nervous 
symptoms. Accordingly, observations were carried out over a period of two 
years, on the Pekinese dogs presented at the Clinic of the Veterinary School. 


Materials and Methods 

Among 61 Pekinese dogs, a breed apparently characterised by hereditary 
chondrodystrophia, which were presented at the Clinic for various reasons, 
eight demonstrated marked nervous changes. Three of them exhibited major 
clinical symptoms as blindness, paralysis and malformation of the spinal column. 
One showed clonic fits resulting from cutaneous stimulation of circumscribed 
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areas (Millar and Tucker, 1952), the other seven cases forming the material 
for this communication. Methods of investigation of reflexes were essentially 
the same as previously described (Millar and Tucker, 1952). However special 
attention was paid to the cervical and lumbar enlargements of the spinal cord 
and to corresponding topographical cutaneous areas. 

Case Histories 

Case 1. A three-month-old male puppy. Anamnesis revealed that he did 
not respond when called and was unable to find his way about the house. Fits 
developed later. Examination showed abnormally prominent frontal bones, 
deafness and blindness. The puppy was under observation for four weeks. At 
regular intervals he suffered from attacks characterised by the following 
symptoms: rolling over on to the right side with his left foreleg bent across 
his chest, always showing a tendency to grasp something that got into his mouth, 
more often his own leg. Accordingly the left foreleg became severely damaged. 
Between attacks he seemed incapable of picking things up in his mouth, yet 
objects inserted in his mouth were grasped and held firmly. During an attack 
_ the head was thrown back on to his shoulder, intermittent yelps were emitted, 
urine and faces were passed involuntarily, licking of the lips and salivation were 
pronounced. Attacks started without provocation. During the last few days 
of observation, ataxia developed. Death occurred suddenly. 

Post-mortem examination: A bubbly discharge of saliva issued from the 
mouth and the anal area was coated with faeces. Hypereemia of meninges was 
especially well marked in the midline of the brain and the basal area of the 
cerebrum. Slight asymmetry of cerebrum and cerebellum was caused by en- 
largement of the left paramer. Petechiza were spread over the cerebellar 
flocculi and over the vermis. 

The skeleton, except for the prominence of the frontal bones, showed 
changes only in the scapula. Areas of osteopapyriasis affecting supra- and 
infraspinous fosse and the spina itself were apparent. The limbs were straight 
for a chondrodystrophic dog. 

Case 2. Pekinese bitch, seven weeks old. Another dog from this litter 
described by the owner as “ spastic,” weighed at birth only 24 oz. It was fed 
artificially, and died at six weeks of age (Case 2a). The father suffered 
from bilateral paraplegia (Case 5). 

In the puppy exhibited, the major symptom was malformation of the tail, 
which lacked nervous control (Fig. 1). Cutaneous stimulation over the vertebral 
column at the level of the lumbar enlargement gave rise to right side muscle 
twitches. The left side was hyposensitive, the right hypersensitive. The degree 
of hypersensitivity was not constant but varied frequently. The tail was in- 
vestigated histologically but nothing relevant was found. 

Case 3. A four-month-old Pekinese bitch, under-developed, weighing seven 
0z., showing no pathological reflexes. The posterior fontanella was large and 
palpable. The rest of the tegmental bones of the skull were very soft. 

Case 4. Six-year-old Pekinese bitch. Her history revealed that in her 
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second litter one female puppy had a bifid tail (Case 4a) and in her fourth litter 
one puppy died after six weeks. Another is described as Case 3. 

Case 5. A male Pekinese, four-and-a-half years old. He was the sire of 
the fourth litter described above and the father of the Pekinese reported as 
Case 2. The major symptom demonstrated in this dog was bilateral paraplegia 
which according to anamnesis, developed in 72 hours into complete paralysis. 
Later his condition improved, previously absent cutaneous reflexes returned with 
voluntary control of faeces and urine. 

Case 6. A two-year-old Pekinese dog with a marked area of hyperzsthesia 
in the lumbar area. Stimulation of this area gave rise to reflex response on the 
left side only. 

Case 7. A four-year-old Pekinese bitch from New Zealand. She had 
two well marked bilateral cutaneous areas of hyperzsthesia over the tubera ischii. 


Discussion 

The fundamental clinical question seems to be in ascertaining whether the 
trend towards severe congenital constitutional disease affects the whole Pekinese 
breed or whether it runs in families. In an effort to clarify this, the family 
histories of these dogs were investigated. They revealed that Cases 2, 2a, 4, 4a 
and 5 were closely related. Thus according to the cases at our disposal half have 
been relatives. It suggests that the predisposition to certain forms of 
chondrodystrophia may run in families. However further investigation seems 
necessary as there is apparently no recorded data on this problem. In man, 
family histories are reported in rickets (Ziesch, 1925), spastic spinal (paralysis 
(Bremmer, 1922; Lenz, 1936, p. 509) and spastic paraplegia (Lenz, 1936, 
Pp. 511). 

Case 3 presents an interesting observation on retardation of closing of 
the sutures in membranous bones. Chondrodystrophia has been considered to 
be a disease affecting the early development of the cartilaginous bones of the 
skull and according to Jorgen Hansen (1952) of the intervertebral discs. How- 
ever Piltz (1951) describes in detail post-embryonic development of the skull in - 
French bulldogs, considering it as a chondrodystrophic type, and reporting the 
retardation of closing the cranial sutures. Klatt (1943) observing the time of 
closure of the sutures in the cranial bones in various breeds of dogs points out 
that in bulldogs the closing of the longitudinal fissures is retarded. Piltz (1951) 
puts the time of closure as being up to one year. The time relationship between 
the closures of the basal and top sutures in the skulls of chondrodystrophic and 
non-chondrodystrophic dogs appears to vary widely. In the former the closure 
time of the basal suture is very early, and the top very late, up to a year. In 
the latter types, the basal closure is later than in chondrodystrophic types and the 
top earlier (Fig. 2). Thus the relative times of closing in these two types are 
characteristically divergent. Case 2 demonstrated that the retardation of the 
closing of longitudinal sutures in membranous bones is not only confined to 
bulldogs and French bulldogs, but may also occur in other chondrodystrophic 
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Nervous symptoms shown by these Pekinese seem to come into two main 
categories. Firstly, those connected with the spinal cord reflexes, which in 
certain cases, may be associated with prolapse of the intervertebral discs. Secondly, 
those related to possible abnormalities in the brain. Jorgen Hansen (1952) 
referring to nervous reflexes and spinal cord disease in chondrodystrophic dogs, 
suggests that most of the symptoms developing in dogs are manifestations only 
of conditions brought about by protrusion of intervertebral discs. However disc 
protrusions, important as they may be for the development of the spinal cord 
injury, do not explain the occurrence of the nervous symptoms in preprotrusional 
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This diagram represents the approximate times of 
closing of the cranial sutures in chondrodystrophic and 
non-chondrodystrophic dogs. 

(A) ae of sutures in the vault of chondrodystrophic 

reeds. 
(B) Closing of sutures in the vault of non-chondrody- 
strophic breeds. 
(C) Closing of the basal sutures in non-chondrodystrophic 


reeds. 

(D) Closing of the basal sutures in chondrodystrophic 
breeds. 

(E) Time difference in closing of cranial suture in non- 
chondrodystrophic dogs. 5 

(F) Time difference in closing of cranial suture in 
chondrodystrophic dogs. 


stages. This problem may be considered from another clinical angle. Our dogs 
with spinal symptoms fall into two groups, first, those with symptoms connected 
with cervical enlargement and secondly, those connected with the lumbar en- 
largement. Asymmetrical nervous abnormalities at the level of cervical enlarge- 
ment are described in the dog (Millar and Tucker, 1952) and in man (Grodzicki, 
1952). Disorders at the level of the lumbar enlargement are demonstrated in 
dogs described as Cases 2 and 6; asymmetry of the nervous symptoms in Case 2 
corresponds to the asymmetry described at the level of the cervical enlargement 
(Millar and Tucker, 1952). 
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Relations between the localisation of spinal enlargements and areas of most 
common occurrence of disc protrusion are of importance in consideration of 
clinical symptoms. The cervical enlargement in the dog is situated between 
the 5th, 6th and 7th cervical vertebrae and their corresponding spinal nerves. 
The lumbar enlargement is at the level of the 2nd, 3rd and 4th lumbar vertebre 
corresponding to the 22nd, 23rd and 24th (Fig. 3) in the nomenclature of 
Jorgen Hansen (1952). 

The topographical relationships between spinal enlargements and the 
highest incidence of disc protrusion as shown by Jorgen Hansen (1952) explains 
the topology of paresis relative to protruding discs (Fig. 3) The greatest 
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The relation between the disc protrusions (I), calcification (II), 
changes in sensitivity (III) and migration of reflexes (dotted 
line). (The data on protrusions and calcification from J. Hansen 
(1952) p. 47, on migration of reflexes from Millar and Tucker 
(1952) and on changes in sensitivity from Millar and Tucker 
(1952) and this communication.) 
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Numerical specification on both axes from Hansen (1952). 


occurrence of disc protrusion is at the level of the 4th and 5th cervical, the last 
three thoracic and the first four lumbar vertebrz. In man, disease of inter- 
vertebral discs occurs most frequently in the cervical and lumbar areas (Junge, 
1950). However, Debard (1952) studying the pathology of intervertebral disc 
found that disc disease was fairly widespread in dogs and cats, ventral displace- 
ment being most common, producing pain, stiffness and some degree of ankylosis. 
This, however, bears little relationship to the variety of nervous symptoms in 
chondrodystrophic dogs. 

Nervous symptoms not connected with disc protrusions are roughly in the 
same areas as the high incidence of disc diseases, indicating that there may 
be some other factor which could give rise to intervertebral disc displacement 
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categories. Firstly, those connected with the spinal cord reflexes, which in 
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stages. This problem may be considered from another clinical angle. Our dogs 
with spinal symptoms fall into two groups, first, those with symptoms connected 
with cervical enlargement and secondly, those connected with the lumbar en- 
largement. Asymmetrical nervous abnormalities at the level of cervical enlarge- 
ment are described in the dog (Millar and Tucker, 1952) and in man (Grodzicki, 
1952). Disorders at the level of the lumbar enlargement are demonstrated in 
dogs described as Cases 2 and 6; asymmetry of the nervous symptoms in Case 2 
corresponds to the asymmetry described at the level of the cervical enlargement 
(Millar and Tucker, 1952). 
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Relations between the localisation of spinal enlargements and areas of most 
common occurrence of disc protrusion are of importance in consideration of 
clinical symptoms. The cervical enlargement in the dog is situated between 
the 5th, 6th and 7th cervical vertebrae and their corresponding spinal nerves. 
The lumbar enlargement is at the level of the 2nd, 3rd and 4th lumbar vertebrz 
corresponding to the 22nd, 23rd and 24th (Fig. 3) in the nomenclature of 
Jorgen Hansen (1952). 

The topographical relationships between spinal enlargements and the 
highest incidence of disc protrusion as shown by Jorgen Hansen (1952) explains 
the topology of paresis relative to protruding discs (Fig. 3) The greatest 
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occurrence of disc protrusion is at the level of the 4th and 5th cervical, the last 
three thoracic and the first four lumbar vertebrz. In man, disease of inter- 
vertebral discs occurs most frequently in the cervical and lumbar areas (Junge, 
1950). However, Debard (1952) studying the pathology of intervertebral disc 
found that disc disease was fairly widespread in dogs and cats, ventral displace- 
ment being most common, producing pain, stiffness and some degree of ankylosis. 
This, however, bears little relationship to the variety of nervous symptoms in 
chondrodystrophic dogs. 

Nervous symptoms not connected with disc protrusions are roughly in the 
same areas as the high incidence of disc diseases, indicating that there may 
be some other factor which could give rise to intervertebral disc displacement 
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and varying nervous symptoms. Further, a large part of the thoracic area is 
not affected by disc protrusions (Fig. 3) but this area may demonstrate nervous 
changes (Millar and Tucker, 1952). The work of Hansen (1952) resulted 
in the discovery of early calcification of the intervertebral discs in chondro- 
dystrophic: dogs. The incidence of calcification of affected discs is high at the 
level of the cervical enlargement and remains relatively high throughout the 
thoracic and lumbar areas, being at its maximum before the junction of the 
thoracic and lumbar vertebre (Fig. 3). Our findings on abnormalities of reflexes 
in chondrodystrophic dogs corresponds to these levels of calcification in inter- 
vertebral discs, but they do not appear closely related to the topography of the 
areas most highly affected by the discs protrusions (Fig. 3). The correlations 
described above may support the hypothesis of a calcium-metabolic basis of 
chondrodystrophia fcetalis, no less than the relationship between rickets, 
osteogenesis imperfecta, tetany, convulsions, seizures and spastic paraplegia 
(Millar and Tucker, 1952). 

Another type of nervous disorder in a chondrodystrophic dog is presented 
as Case 1. Here are findings which fit in the general pattern of chondrodystrophic 
changes (asymmetries, scapula); however the presence of meningitis and 
encephalopathy complicated the whole syndrome. Therefore conclusions about 
this type are impossible and further observations of similar cases are needed. 


Summary 
1. Sixty-one Pekinese dogs were investigated to obtain data on the nervous 
symptoms in chondrodystrophic diathesis. 


2. Eight dogs showing major chondrodystrophic changes or nervous dis- 
orders or both, were found, seven being described in this paper, which makes 
the occurrence of nervous symptoms in chondrodystrophic dogs 13 per cent. 


3. More than 50 per cent of known and observed cases of nervous dis- 
orders and skeletal malformations outside the base of the skull were related to 
one another by breeding. 


4. It seems probable that certain forms of chondrodystrophia may run in 
families within breeds. 


5. Retardation in closing of the sutures between the membranous bones 
of the skull of the Pekinese dog is reported in agreement with findings of other 
authors for bulldogs and French bulldogs, all these breeds being 
chondrodystrophic. 


6. The pattern of chondrodystrophic nervous changes in Pekinese dogs is 
characterised by : (a) disorders at the level of the cervical and lumbar enlargement 
of the spinal cord; (b) asymmetrical distribution of sensitive and hypersensitive 
areas; (c) asymmetry of reflexes; (d) correlation with areas of early calcification 
in the vertebral column of chondrodystrophic dogs. 


7. The hypothesis that chondrodystrophia belongs at least partially to the 
calcium-metabolic diseases is supported. It is shortly discussed on the basis of 
comparative symptomatology. 
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Fic. 1 
X-ray showing the malformed tail of puppy (Case 2Z). 


(Article by Tucker and Miilar, page 359) 


Fic. E 
Illustrates the difference in clot retraction properties of the 
blood between animals 7a (on active bracken) and 7b (on 
steamed bracken)—after incubation for 18 hours. All cattle 
suffering from bracken poisoning show defective clot 
retraction, similar to 7a. 


(Article by Evans, Evans and Hughes, page 365) 
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STUDIES ON BRACKEN POISONING IN CATTLE—PART II 
1950 Bracken Poisoning Experiments (Lluest Farm) 


By W. CHARLES EVANS, M.Sc., Ph.D., F.R.I.C., 
Department of Agricultural Chemistry, University College of North Wales, Bangor. 


E. T. REES EVANS,* B.Sc., M.R.C.V.S., 
Animal Health Section, University College of Wales, Aberystwyth. 
L. E. HUGHES, M.R.C.V.S., D.V.S.M., 
Veterinary Investigation Department, Aberystwyth. 
Animals and Diet 
Red Shorthorns. 

Group A. Nos. 1 and 2—Two yearling animals received a basal diet of hay 
and protein cake (1 to 3 lb.), together with active chaffed bracken equivalent in 
weight to the hay consumed. 

Group B. Nos. 3 and 4—Two yearling animals received the same diet as 
Group A with the difference that the bracken had been steamed for 30 to 45 
minutes in the chaffed condition. 

Group C. Nos. 5 and 6—Two yearling animals received the basal diet and 
active bracken, plus molasses (1 Ib./day)—this group was included in view of the 
preliminary result of the 1949 experiments. _ 

Roan Shorthorns. 

Group D. Nos. 7A and 7B—Two yearling animals; one (7A) received a 
‘similar diet to Group A, the other (7B) similar to Group B. It was intended to 
use these two animals for an intensive study of the blood changes. 

Analyses of Feed 
Pontgoch (1 to 2 tons harvested July 26, 1950). 


Tare | eee Trawscoed (2 tons harvested August 4, 1950). 


* Now at the Veterinary School, Cambridge. 
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Analysis of bulked bracken and hay. 


Per cent in dry matter 
Constituent H Bracken Steamed bracken 


Crude protein ae ‘ 8.4 9.4 
Crude fibre ... sa : 35-3 29.2 
Ash ... es she ' 5-9 5.8 
Ether extract Pa 3 2.2 2.0 

Therapy attempted: The following animals were treated, immediately 
symptoms appeared :— 

Animal No. 2 (Group A), aneurin (100 mg.) by drench, and a similar 
amount parenterally, every day. 

Animal No. 5 (Group C), aneurin (100 mg.) by mouth, and the following 
parenterally—aneurin (100 mg.), ascorbic acid (500 mg.), folic acid (50 mg.), 
every day. 

Observations: Daily clinical observations. The animals in Groups A, B, and 
C were bled weekly for hematological examination; those in Group D were bled 
more frequently.’ All the animals were weighed weekly. The experiment began 
on 7/8/50, the animals being given a week to settle down on a hay diet; bracken 
feeding started on 14/8/50 for Group D, and on 21/8/50 for the remainder. 

The general results are recorded in Table 3. For detailed haematological 
findings consult Appendix Tables 3, 4, 5, and 6. 


Results and Comments on the 1950 Experiments 


Clinical: Table 3 shows that the five animals receiving active bracken died, 
with typical symptoms of bracken poisoning, whether or not molasses formed 
part of the diet. The three animals receiving steamed bracken survived. A 
feature which became apparent, early in the experiment, was the greater amount 
of food consumed daily by the animals receiving steamed bracken compared with 
those on active bracken. This fact might be explained on the grounds that 
either steaming increased the palatability of bracken (possibly due to the removal 
of unpleasant volatile substances) or that the appetites of animals receiving the 
active bracken became impaired. All the animals were weighed weekly; food 
and water were withheld on the mornings when the weights were recorded, the 
last feed taking place the previous evening. In general, it may be said that each 
animal either lost or just maintained its weight over the experimental period of 
up to 84 days. This was so whether active or steamed bracken was included in 
the diet. All animals lost condition. It was noted that a transient rise in 
temperature occurred some weeks before the onset of clinical symptoms and there 
was a marked terminal pyrexia. It is not certain whether this bi-phasic 
phenomenon is characteristic of the condition. Petechiz and ecchymosis were a 
feature of the clinical signs, and in the later stages of the disease there were blood 
clots in the faeces. The two animals in Group C (Nos. 5 and 6) suffered from 
hematuria before the terminal rise in temperature was noted. 

Hematological: Appendix Tables 3, 4, 5, and 6 show that all animals on 
active bracken developed a pronounced leucopenia and thrombocytopenia and 
exhibited the hemorrhagic phenomena. The animals on steamed bracken showed 
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a normal blood picture throughout the experiment and there were no 
hemorrhages. 
These blood changes require a brief comment at this stage :— 


(a) Effect on leucocytes. 

As can be seen from Appendix Tables 4 and 5, the polymorphonuclear 
leucocytes were the first to be grossly diminished; terminally the non-granular 
series were affected also. Agranulocytosis occurs occasionally in man, following 
intoxication by certain chemicals (see e.g. Wintrobe, “ Clinical Haematology,” 
1951, p. 966). Ulcerative lesions (anginal lesions in which there is extensive 
bacterial invasion) are common in this condition, and in bovine bracken 
poisoning. Sections of these lesions from cattle showed extensive ulceration of the 
mucosa, with invasion by bacteria (in the main, small gram-positive cocci) and 
an absence of a leucocytic reaction. There were hemorrhagic zones surrounding 
the areas. In the bowel the most extensive hemorrhages occurred from these 
ulcers, and clots were often attached to them. The pathogenesis of the lesion is 
not certain. It may be that the ulceration follows an earlier hemorrhage and 
the part has been contaminated by bacteria from the digestive tract. This view, 
which we favour, points to the primary action of the blood changes. 


(b) Effect on blood platelets. 


Appendix Tables 4, 5, and 6 show the correlation that existed between the 
thrombocytopenia and the upset in clot retraction as shown by the fluid volume 


TABLE 4. 
1950 Bracken Poisoning Experiment. 
Aneurin Estimations on the Tissues of Animals at Death. 
Aneurin expressed as ug./g. weight of tissue 


F = Fresh. D=Dry. 


Animal Sciatic 
No. Heart Liver Kidney Muscle Brain Spleen Pancreas Nerve 

oc 3D, 2hoaD.- a 3p oe 3p BoD. #- oD ah DP SE DO 
7A, 20 99 08 33 18 74 0415 — — 19 88 06 25 03 09 
1, — — 03 14 15 60 0517 — — —- —- — —- — = 
2. 2.7 12.1 04 17 72 360 06 25 05 21 2196 — — — — 
= 24 100 07 28 27 129 0625 — —- —- — — — — — 
6. 23 98 06 24 20 81 0623 — — —- — —- — — — 
X. 25 135 13 53 21 126 06 28 — -—- —- —~ — — — = 
i 28 140 14 56 26 140 06 28 — — — —~ — —~ — — 


X and Y were animals which after an accident were slaughtered. 
2 and 5 were on aneurin therapy. 


of the clot (see also Figs. 5 and E) and by the prolonged bleeding times. It 
appears as if there may have been a thrombasthenia. The Prothrombin and 
Clotting times, together with the Fibrinogen content of the blood, were normal. 
It may appear from the tables that clotting times were prolonged in some of the 
animals. This was due to the end-point being recorded as distinct from the time 
taken for the first evidence of coagulation. The latter was difficult to obtain due 


XUM 
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to the formation of small discrete clots which later fused to form a more concrete 
mass; the time taken to form this concrete clot was recorded. 

A capillary fragility test was made on animals 7A (on active bracken) and 
7B (on steamed bracken), as follows: an empty Winchester bottle, supplied 
with a rubber bung through which passed a glass tube attached to a length of 
pressure tubing. This was attached, at its other end, to a glass cup approximately 
half an inch in diameter. The lip of this cup was ground smooth and level. It 
was smeared with vaseline so that when placed on a shaved area of skin it formed 
an airtight joint. Two such pieces of apparatus were evacuated to an internal 
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LEUCOCYTES. (x 10 3/CMM) 
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WEEKS 


Fie. 2 
1950 Experiments. Animals 1 and 2 on a bracken diet; 5 and 6 on bracken 
plus molasses; 3 and 4 on steamed bracken diet. Severe leucopenia 
developed in 1, 2, 5 and 6, but not in 3 and 4. 


pressure of 350 mm. Hg., and held at that negative pressure by screw clips. A 
shaved area of skin, in identical positions on the foreleg of each animal, was 
prepared. The cups were applied to these areas. When the screw clips were 
released animal 7A produced a shower of over 30 petechiz in the shaved area 
within five minutes, whilst animal 7B showed none. At the time (October g to 
13, 1950), animal 7A was suffering from bracken poisoning. A similar test was 
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carried out on animal No. 5, with positive results during the period it was 
affected. 
Biochemical: 

As can be seen from Table 4, the tissues of bracken-poisoned cattle had a 
lower content of aneurin compared with those of normal animals. The values, 
however, did not approach the very low levels quoted in the literature for 
avitaminosis B: in other mammals, or those of bracken-poisoned rats (11, 12). 
The conclusion drawn from these results is that the tissues of cattle at death from 
bracken poisoning are not grossly deficient in aneurin. 

Table 5 records blood aneurin levels of animals during the critical phase 
of the disease, those on steamed bracken, and from normal animals. In particular, 
animals 7A (on active bracken) and 7B (on steamed bracken) may be compared. 
It is seen that the blood aneurin level of 7A was within normal limits up to the 


TABLE 5. 
1950 Bracken Poisoning Experiment. 
Blood Aneurin Levels During Critical Phases of the Disease. 
Aneurin expressed as #g./per 100 ml. blood 


Date Animal No. 
7A 7B 3 4 5 

9/10/50 8.0 12.0 11.8 _— — 
10/10/50 82 — _ — _ 
11/10/50 10.0 12.2 — — -- 
12/10/50 10.1 — _ — — 
13/10/50 

(a.m) 5.0 -- — _— _ 

(p.m.) 45 

(Dead) ‘ 
16/10/50 _ — _— — 8.9 
19/10/50 11.5 11.3 10.9 10.2 
24/10/50 11.9 11.5 11.7 9.0 
29/10/50 11.4 -- _ 11.1 
(Dead) 


Blood aneurin levels of 4 “Normal” cattle assayed by the same technique were 
12.0; 10.8; 11.5; 12.2. 
No. 5 was on aneurin therapy. 


day it succumbed, when it fell to approximately half the normal value. The 
reason for this terminal fall, in our view, was the severe hemorrhages which 
occurred during this period. Blood values of aneurin have to be interpreted in 
the light of cell volumes of the component elements. Fujita and Yamadori (55) 
have investigated the distribution of aneurin in the various components ‘of 
normal cattle blood, with the following results :— 
Distribution of aneurin in components of normal cattle blood 

Aneurin (ug./100 ml. of component) was determined after enzymatic 
hydrolysis and permutit treatment, followed by the fluorimetric thiochrome 
estimation. 

Plasma Erythrocytes Platelets | Leucocytes | Whole blood 
2.4 9.6 60 51 6.4 


10 


9, Oe i ‘v 


2 ae ee ae 


BRACKEN POISONING IN CATTLE 


JO ewes" ce i. cues enedheeee 


10 20 JO 40 
TIME IN DAYS 
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1950 Experiments. Animal 7A, showing the erythrocyte changes, which 
only become marked during the terminal hemorrhages. 


70 20 30 40 
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and agranulocytosis. 


1950 Experiments. Animal 7A, showing development of the leucopenia 
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Distribution of aneurin (pg./100 ml. blood), calculated from, cell 
volumes, and analyses of each component 
Plasma Erythrocytes Platelets Leucocytes Whole blood 
1.3 4.2 0.4 0.3 6.3 
Albritton (56), gives the range of total aneurin in cattle blood as between 
5-11 »g./100 ml. blood. As can be seen, the erythrocytes contribute the 
predominant portion of the total blood aneurin (present as co-carboxylase); the 
terminal hemorrhages coupled with the leucopenia and thrombocytopenia would 
account for the low value obtained in the blood of animal 7A on the 13/10/50, 
ie., the day when death occurred. From these and subsequent results it is clear 
that the blood of cattle suffering from bracken poisoning is not intrinsically 
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Fie. 5 
1950 Experiments. Animal 7A, showing platelet changes, associated defects 
in clot retraction, time of appearance of hzmorrhages, and prolonged 
bleeding times. 


deficient in total aneurin content. Moon and Raafat (70) came to the same 
conclusion independently, as a result of experiments on cattle and sheep; they 
did not estimate aneurin in the blood, but based their conclusions on vitamin B, 
assays of post-mortem tissues of bracken-poisoned animals. 

Aneurin determinations were also made on urine voided by animals during 
the critical period; Table 6 shows that cattle on a bracken diet had a very low 
urinary vitamin B, excretion compared with animals on a normal diet or on 
steamed bracken. Animals Nos. 2 and 5 were receiving aneurin therapy, 
parenterally and by mouth, which accounts for high urinary excretion values for 
this vitamin in their case. 

Another well-known characteristic of avitaminosis B, is a failure to 
metabolise pyruvic acid, which accumulates in the blood as the vitamin 
deficiency develops. Table 7 records the blood pyruvate values (mg./100 ml.) of 
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our animals during the course of the experiment. In all animals suffering from 
bracken poisoning, there occurred a very sharp terminal rise in blood pyruvate, 
but only during the last two days of survival. The rise was not gradual and 
typical of classical aneurin deficiency, and of bracken poisoning in the rat and 
horse (11, 14). In the terminal stages of bracken poisoning in cattle there is 
anorexia which may last for a period of days before death; we therefore regard 
this picture as one of “starvation ketosis,” rather than of a B, avitaminosis. 
Aneurin therapy did not seem to affect this sharp terminal rise in blood pyruvate, 
as shown by the results on animals Nos. 2 and 5. 

The aneurin status in cattle suffering from bracken poisoning is not 
abnormally low, and the picture is different from that shown by the rat and 
horse on bracken diets. ‘ 


TABLE 6. 
1950 Bracken Poisoning Experiment. 
Aneurin Content of Bovine Urine During Critical Period. 


Days on experiment Aneurin (ug. per 100 ml.) 
Animal No. 
7A 7B 1 2 (Bi) 3 4 5(B:) 6 
Le Bere one eee — — 16 400 180 80 -- — 
56 (16-17/10/50)... — — 6(D) 300(D) - —- — 10 (D) 
58 1 6 =— — — _ 160 (D) — 


60 (13/10/50)... 0(D) 
(D) = Dead. (B:) = Aneurin therapy. 


1951 Cattle Bracken Poisoning Experiments. 
(Lluest Farm). 


From time to time various claims of success and failure in the treatment of 
cattle suffering from clinical bracken poisoning have been published. Maclauchlin 
(57) reported good results by the administration of nicotinamide (600 mg.) by 
mouth to animals alleged to be poisoned by bracken*. Others have commented 
favourably on the value of dried and live yeast, given per os; a few claimed some 
value from aneurin injections when given in the early stages of the disease, 
although it does not agree with the experience of most users of this form of 
therapy. It is important to know whether there is any form of treatment that will 
affect the outcome in proved clinical cases of bracken poisoning, i.e., cattle 
showing the petechial hemorrhages, high temperature, with a leucopenia and 
thrombocytopenia. 

The objectives of the 1951 experiments were therefore as follows :— 

(a) To test the value of certain therapeutic agents, administered after the 

onset of symptoms. 


* A private communication received from G. B. S. Heath, M.R.C.V.S., states that he 
has obtained good results in the treatment of clinical cases of bracken poisoning in cattle 
from nicotinamide-penicillin therapy. This is contrary to our experience. Details of his 
results are awaited with interest. 
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(b) To investigate further the significance of the blood picture in bracken 
poisoning in cattle by sternal marrow biopsies, carried out during the 
development of the disease. 

(c) To make bacteriological examinations of the blood during the critical 
stages in the disease and post-mortem. 


TABLE 7. 
1950 Bracken Poisoning Experiment. 
Blood Pyruvic Acid Results (mg./100 ‘ml. blood). 


Date Animal No, 
a 4 


a 


7A 7B 


—s 


15/8/50 
28/8/50 
13/9/50 
18/9/50 
27/9/50 
9/10/50 
10/10/50 
12/10/50 
13/10/50 
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* Animals 2 and 5 were on aneurin therapy. 
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Plan of Experiment 
Basal diet: 
Trawscoed bracken and hay, 50 per cent mixture of each, fed “to 
appetite.” The crude protein content of these components were :— 
Trawscoed bracken = 11.6 per cent 
Hay == g.0 per cent 
In addition, each animal received 2 lb. protein cake (26 per cent crude protein) 
from the beginning of the experiment. This supplement was increased to 3 lb. 
during the latter period of the experiment, with the object of maintaining the 
weights of the animals. Water was given ad lib. 
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Animals and treatment: 
Roan heifer — no treatment, (control). 
Black heifer— treated by drench with nicotinamide (600 mg.) per day, 
starting at the onset of clinical symptoms. 
7B heifer* — treated with nicotinamide (600 mg.) per day, given parent- 
erally at the onset of symptoms. As the black heifer failed 
to respond to nicotinamide, 7B was given in addition :— 
Aneurin (100 mg.), 
Folic acid (20 mg.), 
{Plexan (two ampoules), per day, all by injection. 
Red heifer — This animal was treated with the following, given parenter- 
ally, per day, after the onset of symptoms :— 
Aneurin (100 mg.), 
Riboflavin (100 mg.), 
Nicotinamide (600 mg.), 
Calcium Pantothenate (100 mg.), 
Pyridoxine (100 mg.), 
Inositol (100 mg), 
Folic acid (50 mg.), 
Choline chloride (400 mg.), 
Ascorbic acid (500 mg.), 
{Plexan (two ampoules). 


Sternal marrow biopsies: 


These were made weekly on all four heifers under experiment. The 
technique was as follows :— 

The heifer was cast and secured with ropes. The hair in the region of the 
sternum was cut, the area shaved and cleansed thoroughly, and flushed with 
tincture of iodine. The skin was then infiltrated with procaine (5 per cent) in the 
region selected for puncturing. The hypodermic needle was then passed more 
deeply until the bone was touched and procaine was injected under the 
periosteum. For penetration of the body of the sternum, the guard was set at the 
appropriate distance along the shaft of the sternal needle with stylet in position, 
which was then pushed vertically, with a slight boring motion, into the sternum. 
A “give” was felt when the marrow cavity was entered; the stylet was then 
withdrawn, a small syringe attached to the end of the needle, and marrow 
aspirated by cautious withdrawal of the plunger. After some experience, the 
appearance of marrow fluid being withdrawn into the syringe, rather than blood, 
could be recognised. Smears were made immediately, quickly air-dried and fixed. 
Additional marrow was removed for sections. 

* Animal 7B had been on steamed bracken during the 1950 experiments; as this 


treatment of the bracken removed its toxic properties, the animal remained normal. It 
had been fed on! kale, cake and hay over the intervening period. 

+ Plexan is a liver extract, containing the equivalent of 4 micro-grams of vitamin Bi 
per ml., biotin, and other members of the vitamin B: complex. Each ampoule contains 
12 ml. of extract. It was supplied by Glaxo Laboratories, Greenford, Middlesex. 
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Blood cultures: 

The skin of the neck in the region of the jugular vein was cleansed with spirit 
and venepuncture was performed in the usual way with a sterile wide-bore 
needle. When flowing freely, a small volume of blood (2 to 3 ml.) was collected 
into sterile glucose-broth (100 ml.) and into sterile McCartney bottles and 
allowed to clot; these were incubated at 37° C. They were then sub-cultured 
on to MacConkey and blood agar plates after 24 and 48 hours, 4 and 7 days. 
The plates were incubated for 24 hours at 37° C. and examined. 

The bowel contents of these heifers at death were passed through a Berkefeld 
candle, and Seitz EK pad respectively, and each filtrate inoculated intraperitone- 
ally into a group of half a dozen mice. No toxins, harmful to mice, were observed. 


Results and Comments on the 1951 Experiments 


Appendix Tables 7, 8, 9 and 10 contain records of hematological and 
clinical data on these animals. They show that bracken poisoning was produced 
regularly, the course of which followed a similar pattern to that already; 
experienced in the 1949 and 1950 experiments. The fundamental hematological 
abnormalities shown by cattle with this disease, i.e.; a leucopenia and thrombo- 
cytopenia, were amply confirmed (see Figure 6). Those therapeutic treatments 
listed were of no value to animals suffering from bracken poisoning. 

From Table 8 it can be seen that the roan heifer had a low terminal plasma 
protein level; this would explain the very marked cedema observed in the jowl 
region of this animal prior to death. (Edema in this region and around the larynx 
is often a feature of bracken poisoning in young cattle. 

It is interesting to note that in all four animals of the 1951 experiments and 
also heifer No. 5 in the 1950 experiments, there appeared to have been a reactive 
attempt by the hematopoetic system to correct the agranulocytosis—there was an 
increase in the polymorphonuclear counts, followed by what appeared, to be an 
irreversible relapse. This reaction is often noted clinically; in some of the heifers, 
the temperatures showed a rise followed by a drop to normal, to rise again at 
approaching death, i.e., a bi-phasic phenomenon mentioned previously. There 
is also an attempt at correction of the bleeding and clotting defects. 

As may be seen from Table 9 there is no correlation between positive blood 
cultures and fever. A variety of bacteria, including enterococci, streptococci and 
diphtheroids were isolated in the absence of pyrexia and it is not certain that the 
organisms were in the blood stream because of the difficulty of excluding 
contaminants. Organs from three of the heifers were examined bacteriologically, 
immediately after death. A diphtheroid and micrococci were isolated from the 
kidney of the roan heifer. A variety, including cocci, anthracoid types and 
clostridia, were isolated from the organs of the black animal. Non-hemolytic 
staphylococci only were isolated from heifer 7B. No bacteriological examination 
was made on the red heifer ; she died during the night, the carcase showing 
extensive post-mortem changes in the morning. The cause of her death is not 
clear—she was undoubtedly dying from bracken poisoning and then succumbed 
to an anzrobic infection. This animal had been injected subcutaneously some 


Date 
5/3/51 
20/3/51 
26/4/51 
1/5/51 
8/5/51 
10/5/51 
12/5/51 


Date 
5/3/51 
29/3/51 
5/5/51 
10/5/51 
16/5/51 
18/5/51 
19/5/51 


Date 
29/3/51 
30/3/51 

1/5/51 
8/5/51 
15/5/51 
16/5/51 
18/5/51 


Date 
5/3/51 
20/3/51 
15/5/51 
18/5/51 
22/5/51 
23/5/51 
25/5/51 
27/5/51 


TABLE 8. 


1951 Bovine Bracken Poisoning Experiments. 
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Estimation of Plasma Proteins 


ROAN 

gm./100 ml. 

Total Protein Albumin 
6.21 2.36 
5-40 2.22 
5.98 2.14 
5.83 2.28 
5:47 2.31 
4.88 2.01 
3.16 1.34 
BLACK 

gm./100 ml. 

Total Protein Albumin 
6.28 3.64 
5:53 3-55 
7.00 3.23 
6.75 3.18 
6.93 3-31 
6.12 2.75 
5.04 2.40 

7B 

gm./100 ml 

Total Protein Albumin 
6.72 3.48 
6.90 3.13 
6.36 3.22 
6.50 3.38 
6.77 3.23 
7.38 3.14 
7.26 3.31 

RED 

gm./100 ml. 

Total Protein Albumin 
5.81 3.08 
6.13 3.27 
6.08 3.29 
6.50 3-47 
6.53 3.28 
6.53 3.19 
6.42 2.69 
5-96 2.49 


Fibrinogen 


0.84 
0.74 
1.26 
0.99 
0.70 
0.61 
0.45 


Fibrinogen 


0.77 
0.99 
0.53 
0.81 
0.49 
0.42 
0.34 


Fibrinogen 


0.46 
0.43 
0.54 
0.51 
0.56 
0.74 
0.63 


Fibrinogen 


0.42 
0.46 
0.68 
0.56 
0.65 
0.72 
1.32 
1.40 


Globulin 
3.00 


2.00 
2.58 
2.56 
2.46 
2.16 


. 1.37 


Globulin 


1.87 


0.99 
3-24 
2.76 
3-13 
2.95 
2.30 


Globulin 


2.78 
3-34 
2.60 
2.64 
2.98 
3.50 
3.32 


Globulin 


2.31 
2.40 
2.16 
2.47 
2.60 
2.62 
2.21 
1.80 
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hours before death, and the appearance of the muscles at post-mortem examina- 


tion suggested that multiplication of an unidentified organism, at the site of 
inoculation, might have been responsible for its death. 
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Fic. 6 
Comparison of the hematological data on Animal 7B, whilst on steamed 
bracken in 1950, and on active bracken in 1951. 


The fzces of these animals were examined over the whole period of the 
experiment, for the presence of Salmonella, with negative results. Worm egg 
counts were also made, but in no case were they present in significant numbers. 
Bone-marrow smears: 

Results of the examination of bone-marrow material will be reported in 
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detail in a separate communication. It is evident that the blood changes are 
preceded by lesions in the bone marrow. These lesions consist of a diminution in 
the total count of marrow cells, being the result of hypoplastic changes in the 
myeloid tissue; there is also a disappearance of the megakaryocytes. Briefly 
summarised, the marrow becomes aplastic as regards the granulocytic and 
thrombocytic series; there are still ample red cell precursors present, although 
there is evidence of terminal interference with these erythrocytic series as well. 
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STUDIES ON DISINFECTION OF EGGS AND INCUBATORS 


IV. The Use of Ammonia in Formaldehyde Fumigation 
Practice 


By E. G. HARRY 
Poultry Research Station, Animal Health Trust, Houghton, Hunts 


Tue practice of fumigating eggs and incubators with formaldehyde, as 
recommended by the Ministry of Agriculture (P.S.I.P. 1953/4) for use in 
accredited hatcheries, has two disadvantages. One is the escape of irritant 
concentrations of formaldehyde from the incubator into the atmosphere of the 
hatchery premises, which occurs when the ventilator ports are opened, the other 
being the reported toxicity of formaldehyde to embryos (Wilson, 1949). 

The risk of toxicity presumably depends on the concentration of formalde- 
hyde used and the duration of contact. Formaldehyde has been previously 
reported to persist in significant amounts on fumigated eggs, for a number of 
days, in the form of an adsorbed layer (Harry, 1954). If eggs are fumigated 
immediately on setting in the incubator, the resulting adsorbed formaldehyde 
may tend to be toxic to the embryos when they reach the critical period between 
the 24th and 96th hour of development. 

Formaldehyde and ammonia, in gas or solution form, rapidly combine on 
contact to form hexamine, which is an odourless solid. It has been suggested 
by a number of workers (Bushnell and Payne, 1931; Wilson, 1949) that this 
reaction be utilised to remove the residual formaldehyde which remains in the 
incubator at the termination of the fumigation process. There has, however, 
been some hesitancy in the adoption of this measure owing to fears that ammonia 
may lower the bactericidal efficiency of the process of fumigation by reversing 
the bactericidal action of formaldehyde and also by persisting in the incubator 
long enough to neutralise the formaldehyde generated in subsequent fumigations. 
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The present investigation was undertaken in an attempt to clarify these 
points of uncertainty. 


1. The conversion of atmospheric and adsorbed formaldehyde to hexamine 
by ammonia 

Gaseous ammonia for combination with formaldehyde can be readily 
obtained by evaporation from a 33 per cent solution placed in the incubator. 
Tests made on the rate of evolution of ammonia gas from a 33 per cent solution 
contained in a shallow vessel at incubation temperature, in a normally ventilated 
incubator, showed that 80 per cent of the ammonia had evaporated from the 
solution within ten minutes and 97 per cent within one and a half hours. Gaseous 
ammonia is, therefore, available for combination with formaldehyde within a 
short time of the solution of ammonia being placed in the incubator. 

Approximately 1.2 ml. of 33 per cent ammonia solution is required for 
converting the formaldehyde in 2.5 ml. of formalin to hexamine. Allowing for 
the losses of formaldehyde which occur during the process of fumigation (Harry, 
1954), the addition of a volume of ammonia solution equal to half that of the 
formalin used should be more than adequate for the removal of the formaldehyde 
remaining at the termination of the fumigation process. It was found that when 
14 oz. of ammonia solution, per 100 cu. ft. of incubator space, was placed in a 
sealed incubator, which had been fumigated for 20 minutes with 3 oz. formalin 
per 100 cu. ft., there was no odour of formaldehyde in the incubator after 
10 minutes and only a slight odour of ammonia. 

The container used for the ammonia solution should be a shallow one, and 
in most cases the container used for generating the formaldehyde in is suitable, 
the ammonia solution being poured on top of the residues in the container. It 
was found advantageous to keep the ventilator ports of the incubator closed for 
10 minutes after the addition of ammonia but this is not considered essential. 

An attempt was made, by analysis of air samples, to ascertain the speed of 
the reaction between formaldehyde and ammonia. This was not found possible, 
however, owing to the difficulty of differentiating between ammonia and formal- 
dehyde when these were present in small amounts in the presence of hexamine. 
The fact that all odour of formaldehyde was found to disappear after 10 minutes’ 
contact with ammonia, however, suggested that the reaction was a rapid one. 

A method was elaborated, which will be described in detail elsewhere, 
whereby traces of hexamine could be detected in the presence of either ammonia 
or formaldehyde. By means of this it was found that when the volume of 
ammonia solution was equal to half the volume of the formalin used for the 
fumigation process, all the formaldehyde adsorbed on fumigated eggs and 
incubator surfaces was converted to hexamine within 30 minutes. 


2. The persistence of ammonia in the incubator and effect on 
subsequent fumigations 

Any free ammonia in the incubator, after the reaction with formaldehyde 

has been completed, will be partially adsorbed on solid surfaces and absorbed by 
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any water present. The tests to be described were made to determine the rate 
at which such absorbed, adsorbed and atmospheric ammonia disappeared from 
the incubator. 


Method. 

Ammonia gas was liberated from 14 oz. 33 per cent solution, per 100 cu. ft. 
incubator space, in a formaldehyde free incubator, at normal temperature and 
humidity. The ventilator ports were closed for 10 minutes and then left half 
open for the remainder of the test. 

The atmospheric concentration of ammonia over the first period of 40 
minutes was determined by aspirating air samples through gas jars containing 
acid. The amounts of ammonia absorbed were determined by a standard method 
(Vogel, 1951), and by relating these to the volumes of air aspirated, the 
concentrations of ammonia after different periods of time were determined. 
After 40 minutes the concentration of ammonia was too low for estimation by 
this method and a qualitative test for the presence of ammonia was used. This 
consisted of aspirating air samples through Nesslers Reagent, the presence of 
ammonia being indicated by the development of a brown coloration. 
| The persistence of adsorbed ammonia was determined by exposing filter 
papers in the incubator, removing them at intervals and determining the amount 
of adsorbed ammonia on each by spotting with Nesslers Reagent and noting the 
depth of colour produced. 

A colorimetric estimation with Nesslers Reagent was used to determine the 
persistance of ammonia absorbed in water. 

The possible persistence of ammonia was also tested by generating formalde- 
hyde from 3 oz. formalin per 100 cu. ft. in an incubator before, and 24 hours 
after the liberation of ammonia from 14 oz. of 33 per cent ammonia solution 
per 100 cu. ft. The atmospheric concentrations of formaldehyde obtained over 
a 20 minute period were determined in each case by the method described by 
Lancaster and Crabb (1953). 


Results. 

Ten minutes after placing the ammonia solution in the incubator, the 
concentration of ammonia in the air was found to be 1 mg. per cu. ft. After 
40 minutes, this concentration was reduced 75 per cent to 0.24 mg. per cu. ft. 
After 3 hours, a trace of ammonia was detected approximately equivalent to 
0.01 mg. per cu. ft. After 48 hours, no ammonia could be detected in 9 cu. ft. 
of air. The initial fall in ammonia concentration was less than that which was 
expected from a knowledge of the ventilation rate of the incubator, and suggested 
that evaporation of adsorbed ammonia was taking place from the incubator 
surface. 

Tests on the exposed filter papers showed a rapid decline in the amount of 
ammonia adsorbed over the first 30 minutes, followed by a gradual decline.over 
the next 18 hours. A trace of ammonia could still be detected after 48 hours. 

A similar result was obtained in the estimation of ammonia absorbed in 
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exposed water. A trace of ammonia still being detected after 48 hours, which 
was equivalent to approximately 0.00001 per cent ammonia. 

The concentrations of formaldehyde which were obtained in the incubator 
before and after generation of ammonia are as shown in Table 1. 

The difference of 0.7 mg, of formaldehyde per cu. ft., between the two 
fumigations after 30 minutes, was not greater than the normal variation between 
replicate estimations made on previous occasions and is therefore not considered 
significant. 


TABLE I 
Formaldehyde concentrations obtained from identical quantities of formalin 
and potassium permanganate before and after the use of ammonia 


Conditions Time after generating Concentrations of 
formaldehyde formaldehyde 
Minutes mg. per cu. ft. 
Before using ammonia ___.... ite 5 8.4 
30 5-9 
24 hours after using ammonia ... 5 8.4 
30 5.2 


3. The effect of ammonia on bacteria inactivated by formaldehyde 

The effect of ammonia on bacteria exposed to formaldehyde was determined 
by a number of tests in which a comparison was made of the sterilising efficiency 
of formaldehyde with and without subsequent exposure to ammonia. 

Method. 

Tests were made on naturally contaminated chick fluff, egg shells contamin- 
ated with Salmonella pullorum and a Salmonella pullorum suspension. The 
concentration of formaldehyde chosen for each test was one which was insufficient 
to produce absolute sterility. By this means the numbers of survivors in each 
group could be compared and a more informative result was obtained. In the 
groups exposed to ammonia, the amount of ammonia used was more than 
adequate for combination with the formaldehyde present. 

In the tests on fluff, eight 70 mg. amounts of sieved fluff in Petri lids, in an 
incubator, were exposed for 30 minutes to formaldehyde generated from 3 oz. 
formalin per 100 cu. ft. Four of these were exposed in addition for 10 minutes 
to the vapour from 33 per cent ammonia solution, the volume of which used was 
equal to twice that of the formalin used. These fluff samples, together with four 
untreated samples of the same size, were then shaken with water in sterile jars. 
Agar pour plates were prepared, from serial dilutions of the resultant suspensions, 
which were then incubated for 48 hours. Colony counts were made on plates 
from the dilutions which showed the highest number of colonies without over- 
crowding. The tests were made at room temperature and humidity. 

In the test using contaminated egg shells 12 pieces of shell were sterilised 
and each was contaminated with 0.02 ml. of an 18 hour broth culture of 
Salmonella pullorum. The shells were dried in the dark, in a vacuum desiccator, 
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for 40 minutes, and were then divided into three groups of four. Tests were made 
in an incubator at normal incubation temperature and humidity, each group 
being incubated for a total period of 25 minutes. Two of the groups were 
fumigated for 10 minutes with formaldehyde generated from 0.75 oz. formalin 
per 100 cu. ft. One of these groups was exposed, in addition, for a further 15 
minutes, to the vapour from a volume of 33 per cent ammonia solution equal to 
four times that of the formalin used. The shells were then each placed in 10 ml. 
of phosphate buffer at pH 7.6 and shaken uniformly for 1 hour. Agar pour 
plates were prepared from serial dilutions. The plates were incubated 48 hours 
when colony counts were made as above. 

The test with a Salmonella pullorum suspension was made using washed 
cells from an 18 hour broth culture, which were suspended in 10 ml. of 
phosphate buffer pH 7.6. 0.02 ml. of this suspension was then added to 1 ml. 
quantities of dilutions of formalin containing 1.0, 0.8, 0.6, 0.4, 0.2, and 0.1 mg. 
of formaldehyde. These dilutions were kept at 37° C. After 20 minutes 0.02 ml. 
amounts of each were removed in triplicate to 10 ml. amounts of nutrient broth. 
1 ml. of ammonia solution containing 0.8 mg. ammonia was then added to each 
of the solutions, and after 10 minutes 0.04 ml. amounts were transferred in 
triplicate to 10 ml. amounts of nutrient broth. The broth sub-cultures were then 
incubated for 24 hours, and the presence or absence of growth noted. Where 
growth occurred, tests were made to confirm the presence or absence of 
Salmonella pullorum. 


Results 


TABLE II © 


The effect of formaldehyde alone, and formaldehyde followed by ammonia, 
on the reduction of viable bacteria in chick fluff at room temperature 


Treatment Wt. of fluff Colony Mean number % reduction in 
corresponding counts of organisms numbers of 
to dilution on per gram of contaminants with 
used in replicate fluff reference to 
pour plate _ plates control mean 
mg. 
Nil (Controls) ae 14/6000 203 87 x 10° 
199 
280 
138 
Formaldehyde only ... 14/300 420 7.5 X 10° 90.01 Mean 
396 91.43 91.89 
379 90.99 Std. Devn. 
205 95-13 1.874 
Formaldehyde followed 14/300 445 7.5 X 10° 89.41 Mean 
by ammonia 332 92.1 gI.71 
228 94.58 Std. Devn. 
388 90.76 2.309 


Difference between sample means (0.19) is obviously not significant. 
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TABLE III 


The effect of formaldeh yde alone, and formaldehyde followed by ammonia, 
on the reduction of viable Salmonella pullorum on egg shells under 
incubation temperature and humidity. 


Treatment Vol. of shell Colony Mean number % reduction in 
washings used Count of organisms numbers with 
in pour plate per ml. of reference to 
ml. washings control mean 
Nil (Controls) oe 0.02 125 3400 
92 
II 
44 
Formaldehyde only ... 0.4 48 330 96.47 Mean 
72 94-73 90.29 
263 80.69 Std. Devn. 
146 89.28 6.146 
Formaldehyde followed 0.4 209 453 84.65 Mean 
by ammonia 168 87.66 86.72 
134 90.16 Std. Devn. 
212 84.41 2.363 


Difference between sample means=3.57 
Standard error of difference=3.292 
Degree of significance of difference—not significant 


TABLE IV 
The bactericidal effect on a Suspension of Salmonella pullorum of exposure 
to dilutions of formalin with and without subsequent exposure to ammonia 


at 37° C. ; 
Treatment Conc.of formalin in terms of formaldehyde mg./ml. 
: 1.0 0.8 0.6 0.4 0.2 0.1 
Formalin alone 20 mins. .... — — — + + + 
ee, a 
- -—- =- + $+ + 
Formalin 20 mins. followed by — — — _ — + 
ammonia 10 mins. — — — —— pons + 
- - = = = + 


-+ = presence of Salm. pullorum in sub-cultures 
— = absence of Salm. pullorum in sub-cultures 


Discussion 
It has been shown that introduction of ammonia to an incubator at the 
completion of the process of formaldehyde fumigation, results in the rapid 
removal of the formaldehyde remaining in the atmosphere and adsorbed on 
surfaces. Ammonia for this purpose can be generated in the amount required by 
allowing 33 per cent ammonia solution to evaporate using half the volume of 
ammonia solution as that of formalin, used. 
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Tests made on the persistence of ammonia in an incubator showed that 
from a practical viewpoint it disappears within 24 hours of being generated. The 
traces which were detected adsorbed on surfaces after 48 hours were too small 
in amount to produce a significant lowering of the concentrations of formalde- 
hyde generated for fumigation purposes. 

Tests were made to determine whether ammonia had any reversing effect 
on the antibacterial action of formaldehyde as it has been found in some cases 
that bacteria inactivated by one chemical substance can be revived by treatment 
with another. The reversal of the antibacterial action of mercurial antiseptics by 
compounds containing an SH (sulphydryl) group is an example. The mercurial 
antiseptics are considered to inactivate bacteria by combining with the SH 
groups of the bacterial cell (Fildes 1940). When chemical compounds such as 
cysteine, which also contain —SH groups, are allowed to come into contact with 
such inactivated cells the mercurial groups sever their linkage with the bacterial 
cells and link themselves to the sulphydryl compounds with which they show a 
greater affinity. It seemed possible, therefore, that a similar reversal might take 
place when bacteria, inactivated by formaldehyde as a result of combination of 
formaldehyde with amino groups in the cell proteins, were exposed to ammonia. 

The ability of ammonia to remove formaldehyde from combination with 
bacteria would depend on the nature of the combination or linkage. It is stated 
by Walker (1 953) that formaldehyde reacts readily with the primary and 
secondary amines containing active hydrogen atoms which are found in bacterial 
proteins. Hailer (1921) considered that formaldehyde combines with an amino 
group in the albumen portion of complex bacterial proteins to form initially an 
addition compound and finally a firm association as a result of imid formation. 
Both Hailer (1921) and Gegenbauer (1921) concluded from experiments they 
made, that ammonia was unable to dissociate the compound formed by inter- 
action of formaldehyde and bacterial albumen. Formaldehyde treated proteins 
have also been found stable to the action of alkalis with which free formaldehyde 
reacts vigorously. These observations agree with the results obtained in the tests 
described, in which no indication was shown of any reversal of the bactericidal 
action of formaldehyde by subsequent exposure of formaldehyde treated bacteria 
to ammonia. The addition of ammonia to Salmonella pullorum suspensions after 
treatment with dilutions of formalin not only failed to revive the formaldehyde 
inactivated cells but resulted in a further decrease in the numbers of viable 
bacteria present. 

If the requisite amount of formaldehyde is generated to obtain effective 
sterilisation of the incubator contents in the customary period of 20 minutes, no 
reduction in the efficiency of the fumigation process is likely to result from the 
removal of residual formaldehyde’ by the use of ammonia. 


Summary 
1. The removal of residual formaldehyde after completion of fumigation 
by conversion to hexamine, is considered advantageous by limiting escape of 
irritant concentrations of formaldehyde into the atmosphere of the hatchery, 
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and by limiting the risk of embryonic mortality by prolonged exposure to 
formaldehyde. 


2. Removal of residual formaldehyde can be accomplished by adding 33 
per cent ammonia solution to the incubator in a volume equal to half that of the 
formalin used. 


3. Tests have shown that bacteria killed by exposure to formaldehyde are 
not revived by subsequent exposure to ammonia. 


4. The volatility of ammonia from solution and exposed surfaces is 
sufficient to render incubators treated with ammonia practically free of ammonia 
after 24 hours. 


The use of ammonia will not therefore reduce the bactericidal efficiency of 
subsequent fumigations. 
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THE SURVIVAL OF SALMONELLA GALLINARUM IN 
POULTRY CARCASES 


By F. T. W. JORDAN 
Veterinary Investigation Centre, M.A.F., Aberystwyth* 


Introduction 


Tue longevity of Salm. gallinarum under a number of different environ- 
mental conditions is discussed by Biester and Schwarte (1953), who state that the 
resistance of the organism is’ about the same as that of the other members of the 
typhoid and paratyphoid groups. They cite Altara as having demonstrated 
viable Salm. gallinarum in the bone marrow of birds three months after death 
from fowl typhoid. Orr and Moore (1953) estimated the survival time of the 
organism on cotton sackcloth and chick down, in broiler mash and in water, and 
in the liver taken from a bird which had died of fowl typhoid. The organism 
was found to survive for at least 148 days in liver frozen at —20° C., and for 
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about two weeks in liver tissue kept at +7° C. These are the only references to 
the survival of Salm. gallinarum in infected avian tissues which the author has 
seen. 
Some poultry keepers dispose of dead birds by throwing the cascase into 
a nearby wood, waste land, stream, or anywhere out of sight. This could be a 
means of maintaining or spreading infections such as fowl typhoid and it was 
thought worth while to investigate the length of time that Salm. gallinarum 
remains viable in such cascases. 


Material and Methods 


Fourteen carcases from eight separate outbreaks of fowl typhoid were used 
(Table I). Each outbreak was acute and the usual clinical syndrome associated 
with the disease occurred. Nine of the carcases were opened and cultural 
examinations made; then they were exposed to atmospheric conditions, two 
during December and January, one being submerged in water (No. 1), and seven 
between June and August. Three carcases were not opened and were exposed 
during May and June. Two carcases (Nos. 13 and 14) were buried one foot 

beneath soil level, one (No. 13) being opened before burial (July and August). 

The unburied carcases were placed on their backs in separate mouse bins, fitted 
with wire mesh lids. These bins were placed on a flat roof, the carcases being 
inaccessible to vermin and birds. The single carcase that was to be submerged 
was placed in a similar bin and immersed in tap water. These carcases were 
examined from time to time for the presence of Salm. gallinarum; the three 
unopened and unburied carcases were opened respectively after one, three, and 
four weeks’ exposure, and examinations made. The buried carcases were 
exhumed after 14 and 32 days, respectively, cultural examinations made and the 
carcases then discarded. 

It should be pointed out that the birds had been dead for 24 to 48 hours 
when these procedures were adopted but this. period has not been taken into 
account in estimating the survival period of the organism. 


Attempts were made to isolate Salm. gallinarum from the liver of six of the 
12 unburied and one of the two buried carcases, the liver of the remainder being 
putrefied or having been eaten by maggots before culture was attempted; in warm 
weather the liver might be completely eaten by maggots in three to four days. 
A bacteriological examination was also made from the liver of the unopened 
buried carcase. The liver from the other buried carcase had been eaten by 
maggots before exhumation. 


After the liver tissue had putrefied or had been eaten by maggots, isolation 
of Salm. gallinarum was attempted in four cases from the putrid abdominal 
material. The tibial or femoral bone marrow was examined from every carcase. 


Examination was also made of the water around the submerged carcase 


(No. 1) and around one other carcase (No. 12) which had been exposed in very 
wet weather. 


Maggots (Lucilia spp.) were found eating the tissues of 10 of the 12 unburied 
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carcases, and one of the two buried carcases. The two unburied carcases on 
which maggots were not feeding were those exposed during December and 
January, one of which was submerged in water. The buried carcase on which 
no maggots were found was the one not opened before burial. An attempt was 
made to isolate the organism from maggots. 


Cultural Examination 


Ante-mortem infection was proved in those carcases which were opened by 
seeding a loopful of material on to D.C.S.S. plates from the heart blood, liver, 
and lung, and incubating for 48 hours at 37° C. Colonies resembling saimonella 
were tested against salmonella type D antisera, and examined in films stained by 
Gram’s method. Further identification of type D colonies was made by testing 
their sugar reactions. | 

The existence of ante-mortem infection with Salm. gallinarum was con- 
sidered proved in unopened carcases, if the bird came from a flock affected with 
an acute typhoid outbreak, if it showed typical symptoms before death, and if 
it was possible to culture Salm. gallinarum from cloacal swabs. 

Examination of liver tissue, putrid abdominal contents, and bone marrow 
was conducted by seeding a loopful of material on to D.C.S.S. and into selenite 
F broth. In the latter case 10 ml. of the broth were seeded with material, and 
incubated at 37° C. for 24 hours. A loopful of broth was then subcultured on to 
a D.C.S.S. plate and both the original broth culture and the plate were incubated 
for a further 24 hours. The plate was then examined for salmonella colonies. 
If no such colonies were found the plate was incubated for a further 24 hours, 
again examined, and if found negative for salmonella organisms discarded, whilst 
the broth was subcultured on to a further D.C.S.S. plate and examination of this 
subculture pursued. If this subculture also proved negative a final subculture 
from the selenite broth after 4 days’ incubation was undertaken. Identification 
of the salmonella organisms isolated was made by biochemical tests. Bone marrow 
cultures were made from the femur or tibia after first removing muscle, wiping 
the bone with alcohol, flaming, and cracking with sterile bone forceps. The water 
around carcases Nos. 1 and 12 was examined by pipetting 1 ml. into 10 ml. of 
selenite F. broth, incubating at 37° C., and subculturing on to D.C.S.S. plates 
as above. 

In an attempt to investigate the possibility of maggots harbouring Salm. 
gallinarum five to ten maggots were ground in a sterile mortar and transferred to 
a tube containing 100 ml. of selenite F. broth; this was incubated at 37° C., 
and further examined. In order to determine whether the organism may be 
present within the tissues of the maggots rather than on their surface, another 
five to ten maggots were taken at the same time as the above, shaken in 0.2 per 
cent mercuric chloride for seven minutes to kill surface organisms, washed in 
five changes of sterile distilled water, ground, inoculated into 100 ml. of selenite 
F. broth, and examined as described. 


THE BRITISH VETERINARY JOURNAL 


390 


‘ainsodxe 0} 101d sinoy gp-pZ IO} 
‘DeF Moge je JoOEIISUj91 Yy} Ul aseoIED & 910}S 0} AressadIU SEM J A[[eUuOIsedD0 pue YJeap Jaye Sinoy INoOJ-AjUSM} Jsea] 3e 
uolyeuIWexe JO} PeAlIIe Sasedsed 94} VsNeIaq P2}e}S oInsodxe JO polled ay} UeY} Jasuo, yey ul Sem Yeap Jaze powad 2] (Z) 


‘apeur emmy? ON =IN “(a — »»)_ P2Ie IOs! 
2q JOU Pjnod JO (,,+,,) Paye{OS! 2q PND eumsmuy~S “mys yy ye Jeep Jajye SKep Jo JoquinuU ey} syeoIpUT Samy 24, (1) 


Zs6l “Sny-"Af ON ON mT Am IN ON 45 <=; bo) CMT X89 7T AE 
Peting aseoied pousdouy~) 
zs6r Ain tl ; B ~~ = a ON ON ON I ob “ ‘HTyx sey ug 
poling vsed1ed pousdoO 
ZS61 4 fee Se set Wh tee = or ON a 4! ATA x 39T Ug 
aunf — AeW 4 Zz > ae So ee SZ IN SZ =e ON a too CMT ax eT Ug 
ee a Jee ae = ON IN ZI or a tl oo MT x 8977 ug 
SUOI}IPUOD IIZayYdsSOUW}e 0} Pasodxe sased1ed pausdoup 
zs6l “Sny ct2o—- Geo ste -— ON ON ON ad € Ta xX 397 A 
pue Ajnf { WielL—- wWeli—-— KIS — ON ON ON ad 9 XS FIX UTA 
ST 8 TI38 —-— SIZ — ON ON ON ad 9 XS FIX ATA 
zsor Ain ST 8 SsTe8 — 6€& v2 IN ON ON ad £ *x$ VIX UTS 
ZS61 Ol pee | oe At IN 9 aa eae a Sh ST XS ‘VT x ‘Ba'T ‘Ug 
i tte:  . a = ON 9 te a a ee WTA x 39T M 
a = OBE ae I ON IN €I 1 a S XS YIX ATa 
zs6r “uel ON ON s¢ es ON ON 81 Ol aA g8I-2l  ATux se Tug 
— or --d ON ON se =e $ ON 6 ¢ A SI-2l ‘WIa * d37 Yeapjoy 
SuOT}IPUOD I1JaydsouTe 0} Posodxe sSasedIvd pousdO 
wi i oo + no i 7 ee + = + 
posodxa *193H yM seared syjuour 
aeak payeory pozeo13,U7) MOJLICUI puno.e [ersoyeur JOATT x9S oul pssig 
jo sully, sjoZ3e yy ou0g JIIEM peyesng asy 


soseoiern AN[Nog Ul wnivUuryDs *wyDg Jo [eATAING 24], 


I TIAVL 


*SHLON 


[Fao =) 
Lol 
to 


“40AQNU00R 
BN OPFNONRON 


XUM 


SURVIVAL OF SALMONELLA GALLINARUM 391 


Results 


The results are summarised in Table I and it will be observed that the liver 
was cultured from six of the 12 unburied carcases and the longest period of 
exposure at which Salm. gallinarum was recovered from this organ was 11 days 
(No. 3). Culture from the liver of the carcase which was not opened and had 
been buried for 32 days (No. 4) did not reveal Salm. gallinarum despite the fact 
that the liver was not showing advanced pest-mortem change. Putrid abdominal 
contents were examined bacteriologically in four cases; in two after six days’ 
exposure of the carcases, in one after 23 days, and in one after 33 days. In no 
case was Salm. gallinarum isolated. 


The water around one carcase was examined after 33 days’ exposure, and 
the organism was not isolated. In the case of the submerged carcase (No. 1) the 
organism was isolated from both the liver and the water after five days’ exposure, 
but not after nine days. 


Salm. gallinarum was isolated from the bone marrow of six carcases, and 
the organism survived longest in this site. From the bone marrow of the unburied 
carcases, the organism was isolated 24 days after exposure in one case (No. 10) 
whilst in another it was not found in this site after only 10 days (No. 4). Salm. 
gallinarum was recovered from the bone marrow of two exhumed carcases (Nos. 
13 and 14) that had been buried for 14 and 32 days respectively. 

Some maggots from 11 carcases were examined bacteriologically and those 
from four carcases (Nos. 6, 7, 11 and 12) were found to carry Salm. gallinarum. 
Two of them (Nos. 11 and 12) had been exposed for 25 days, whilst carcases 
Nos. 6 and 7 had been exposed for eight days. Maggots examined on the fifteenth 
day of exposure of these last carcases were not found infected. In the case of 
carcases 11 and 12 the organism was cultured only from those maggots which 
had not been immersed in mercuric chloride, whereas the reverse was true in 
the case of the maggots from carcases 6 and 7. These findings suggest that the 
number of maggots examined, as well as the number of viable organisms in the 
tissues on which they feed, are of significance. It is of interest that Salm. 
gallinarum was isolated from maggots at a period of exposure of the carcase 
when little, if any, recognisable soft tissues remained, and when the organism 
could be isolated only from the bone marrow (No. 11). The organism was 
present within the body of the maggot, since on two occasions maggots that had 
been immersed in mercuric chloride gave positive results (Nos. 6 and 7). 


Summary 

From the carcases of birds which had died of fowl typhoid, Salm. gallinarum 
was isolated from the liver up to 11 days, and from the bone marrow up to 25 
days. In the bone marrow of an unopened buried carcase it was found after 
32 days. 

Maggots (Lucilia spp.) from 11 carcases were examined for Salm. 
gallinarum. The organism was isolated from maggots from four of the carcases, 
two of which had been exposed to atmospheric conditions for 25 days. 


392 THE BRITISH VETERINARY JOURNAL 


Acknowledgments 
It is a pleasure to thank Mr. D. G. Davies, A.I.M.L.T., of the Veterinary 
Investigation Centre, Aberystwyth, for capable technical help, and Mr. J. D. 
Blaxland, M.R.C.V.S., of Weybridge, for confirmation cf the salmonella cultures. 


REFERENCES. 


Biester, H. E., and Schwarte, L. H. (1952): “Diseases of Poultry,” Third Edition, Iowa: 
Collegiate Press. 
Orr, B. B., and Moore, E. N. (1953): Poultry Science, 32, 800. 


ABSTRACTS OF CURRENT LITERATURE 


A ComPaRISON OF THE EFFECTS OF STARVATION AND THERMAL STRESS ON THE 
Aciw-BasE BALANCE OF Dairy CartTte. H. E. Dale, C. K. Goberdhan 
and S. Brody. American fournal of Veterinary Research. Vol. XV. 
No. 55, 197. April, 1954. 
é Wuite the blood plasma of cattle remained relatively constant during five 
days of starvation, very marked changes occurred in excretion of the principal 
inorganic anions and cations. The maintenance of acid-base balance by base 
elimination was under this condition a problem of base conservation and 
elimination of acid. 

Total cations of plasma fell by 5.4 per cent while urinary excretion of total 
cations fell by 82.6 per cent; the maintenance of almost constant blood con- 
centration despite marked changes in urinary excretion shows the remarkable 
homeestatic function of the kidney. A marked rise in excretion of inorganic 
phosphate is attributed to tissue destruction for energy purposes while relatively 
low excretion of inorganic phosphate during normal feeding is due to a lack of 
phytic acid phosphorus in cereals and plants. 

The tests were made in a temperature of from 60° to 70° F. and it is 
noted that the fact that little change occurred in blood plasma shows that starva- 
tion is not an important factor in the blood changes which have been found by 
other writers during thermal stress. 

D.C. 


STaLL Feepinc Water Burrato. N. R. Kuliev and V. S. Sierduk. Zhivot- 
novodstvo. April, 1954. 


AN interesting experiment of keeping water buffalo under the same con- 
ditions as a milking herd of cattle is being carried on on the state farm “ Red 
October” in Azerbaidjan where eighty cows are kept. These animals are 
resistant to hemosporidia and other blood parasites and are therefore suitable 
to the hot, low-lying cotton producing districts. Annual milk production is 
in the region of 2,000 litres and the butter fat content is about 8 per cent. The 
farm in question grows its own feedstuffs and these are supplemented by cotton 
waste products and cotton cake from the Kirobad plantations. 
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In April the animals receive barley and vetches; in May, barley, vetches 
and lucerne; in June, lucerne, beet; in July, roots, lucerne and vetches; in 
August, sorghum, and egg-plant; in September and October, sorghum and 
maize; in November, watermelons: and in the winter a silage made from beet 
and watermelons. 

In winter the ration is made up as follows: Hay, straw, and cotton pods; 
silage, beet, watermelons; cotton cake, bran and corn tailings. The milch cows 
receive 4 kg. of straw, 10 kg. of cotton pods; 20 kg. of watermelon; 4 kg. of 
local hay; 20 kg. of silage and 3 kg. of concentrates. 

In summer the herd is out at pasture which is grazed on the strip system, 
the animals being provided with shelters and mangers. It is essential that they 
have access to plenty of drinking water and also to ponds to bathe in. In 
summer the milking cows receive, in addition to what they get at pasture, 60 kg. 
of green food, 3 kg. of cotton cake and 4 kg. cotton pods. Salt licks are provided 
at all times. 

The stall-feeding method of keeping these animals is a financial success, 
in 1952 the annual turnover on the farm was 100,000 roubles against the 
60,000 which had been budgeted for. 

R.H.M. 


REVIEWS 


INSPECTION DES VIANDES ET DES ALIMENTS D’OrRIGINE CARNEE. Vol 2. 
TECHNIQUES DE 1. INSPECTION, by Maurice Piettre, Docteur es Sciences, 
Directeur honoraire du laboratoire des Halles Centrales de Paris, etc., 
etc. Paris: Balliére et Fils. (In French.) 


THE reviewer, who has not had the good fortune to see the first part of this 
work, has the pleasant task of recommending this second volume as a very good 
book. Written, obviously, entirely from long first-hand experience, the originality 
of many of the observations and the freshness of the style make interesting and 
very readable a subject which, however important, is apt to be dull and 
laborious. 

In the sections on the inspection of meat, the accounts are lucid and 
exhaustive and in every case detailed descriptions are given for the detection of 
pathological changes in all the stages of routine meat inspection. 

The section on fish is particularly valuable in that it gives an account of 
large numbers of crustaceans not usually eaten in this country and is, therefore, 
especially useful to anyone responsible for meat inspection overseas. 

The section on horse meat is good and comes from an expert on this topic. 

A sidelight on bureaucracy in France will amuse and inspire a fellow 
sympathy in anyone having to do with the civil service in his own country. At 
the most crucial stage of the war, in 1940, the abattoir at Briancon was inundated 
with horses and mules left by the retreating armies; hundreds more were wander- 
ing about the streets. Entirely on his own responsibility, the author set to work 
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to sort out the wounded, which were immediately slaughtered and which 
provided a valuable supply of meat for the whole district, at a time when meat 
was at a premium. The sound animals he distributed to the farms, where they 
enabled agriculture to keep going and the farmers to save themselves from 
starvation. Not only did he receive no thanks for this valuable service but his 
initiative secured him a rap over the knuckles for some departmental quibble, 
which more settled times gave the civil service the opportunity to discover and 
the ingratitude to deplore. 


AuTotropHic Micro-Orcanisms. The Fourth Symposium of the Society for 
General Microbiology, held at the Institution of Electrical Engineers. 
Edited by B. A. Fry and J. L. Peel. London: Cambridge University 
Press. April, 1954. Price 25s. net. 


A SYMPOSIUM on autotrophic micro-organisms was organised by the Society 
for General Microbiology along similar lines to those of the three previous 
symposia which have been promoted and published by this Society. The articles 
of the invited contributors are collected into book form and provided the back- 
ground for the verbal communications and discussions. 


The importance of autotrophic micro-organisms is frequently overlooked by 
those who are concerned mainly with pathogenic bacteria and viruses. Auto- 
trophs are those micro-organisms which obtain carbon and nitrogen for growth 
from inorganic substances, and their primary source of energy is either sunlight 
or that which is released in simple inorganic oxidation reactions. On the other 
hand, the heterotrophs which includes the pathogenic and many parasitic 
bacteria, depend upon preformed organic matter and derive their energy from 
the degradation of organic substances. It follows, therefore, that the continued 
existence of all heterotrophs is ultimately dependent upon autotrophs. Man’s 
food, his sources of energy obtained from wood, coal and oil, owe their origin 
to the present or past activities of photo-synthetic autotrophs. The word “ auto- 
troph ” means “ self-nourishing ” or “ self-sustaining” and Wood and Lascelles 
write that “ the ability to live autotrophically is, as far as is known at present, 
more common than the necessity to live autotrophically.” In fact, some micro- 
organisms possess a mixture of autotrophic and heterotrophic characteristics and 
in some cases can live autotrophically or heterotrophically according to the 
nature of their environment. It is thus clear that the autotrophic micro- 
organisms are fundamental to the existence of macroscopic life on this planet. 
Green plants are the most important accumulators of chemical energy on land 
and the unicellular autotrophs are in this evolutionary line. The phyto-plankton 
are mainly photo-autotrophic micro-organisms and these carry out a similar 
function in the oceans. These phyto-plankton supply food for the zoo-plankton 
and together they feed fish and whales; this is primarily dependent on the supply 
of nitrates and phosphates. The conversion of phyto-plankton into fish and 
whales is a wasteful process and said to be inefficient and greater yields could be 
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obtained by direct harvesting of the phyto-plankton. This might be used as food 
for animals but is not likely to be used as human food. Consideration has also 
been given to the more efficient utilisation of the energy of the sun for production 
of food by mass growth of unicellular green alge; the main product of such 
growth is protein, carbohydrate or fat according to the stage of growth and 
species of alge used. Autotrophs also effect other aspects of human life and 
play their part in the production of sulphur, the corrosion of concrete, of stone 
and of rubber. The deterioration of fire hoses during the second world war was 
traced to the acid formation of T. thio-oxidans on the sulphur present in the 
vulcanised rubber linings. The maintenance of the fertility of the soil is also 
dependent on these micro-organisms because of their activities in nitrogen 
fixation and in nitrification. 

Thirteen authoritative articles are grouped together in this book and they 
deal with the economic importance of these micro-organisms, their classification, 
biology and biochemistry. 

The purpose of the symposium was to set before the members of the Society 
and the scientists interested in this biological field some of the recent advances 
made in this particular branch of science. The key to the autotrophic way of 
life is not yet found but many interesting problems are discussed and it may well 
be that the transference of chemical energy is more important than its 
production. 

The Society, the contributors to this Symposium and the editors of this 
volume should be thanked for the production of such a stimulating and inter- 
esting account of the knowledge possessed of an aspect of life which though 
ignored by many should be appreciated by all biologists. 


Avian Puysto.ocy, by Paul D. Sturkie. Pp. xii -+ 424; 1st Edition. London: 
Balliére, Tindall & Cox, Ltd. Price 48s. 


Tue author of this book holds the post of Professor of Poultry Physiology at 
Rutgers University, New Jersey, U.S.A. This is surely a unique appointment 
which is salutary since, no doubt, it has afforded Professor Sturkie the spperaney 
of collecting the data for his very good publication. 

Professor Sturkie has arranged his material in 21 chapters which cover 
discussion of avian physiology with respect to the blood, cardiovascular system, 
respiration, digestion and metabolism, special senses, reproduction and endocrine 
organs. At the end of each chapter is appended a list of references, which is 
selective but not exhaustive. It is pleasing to note that each reference carries its 
complete title. Professor Sturkie appears as author, or joint author, of a 
considerable number of these references. 

Because of the many wide gaps in our knowledge of the physiology of the 
domestic species in general, and of avian physiology in particular, this book is a 
very bold effort. Almost all that is pertinent to the study of avian physiology 
appears to have been incorporated into Professor Sturkie’s book. 
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The book itself is well printed, of a “ handy ” size, and the many diagrams 
are clear and comprehensible. 

This book will obviously fill a gap on the bookshelves of many teachers, 
research workers in numerous fields, as well as those concerned in poultry 
production as an industry. 


“* ProTEIN METABOLISM” (1954), by R. B. Fisher. Pp. 198, 15 tables, 24 figs. 
London: Methuen & Co., Ltd. Price 11s. 6d. 


Many workers—the reviewer of this new volume from the series of 
“Monographs on Biochemical Subjects” among them—must at times have 
meditated on the profitability of declaring a year’s “moratorium” on new 
research, thus arresting the flood of new facts which sweeps through the chan- 
nels of some half a million journals, periodicals and textbooks and allowing 
twelve months’ careful consideration of that vast amount of information which 
has already been published. 


Foolish? Then, how much has biology, pure and applied, suffered by that 
first four decades’ neglect of Mendel’s work? To what extent have biochemistry 
and medicine been set back by the initial thirty years overlooking of the studies 
of Tswett and others in the field of chromatography? Honest answers to these 
and similar questions are indeed sobering. 


But no moratorium will ever come to pass: the driving force of sheer, 
intellectual curiosity, of the quest for personal or national scientific prestige, 
and of the desire for commercial profit, is too great. And since, therefore, we are 
to enjoy no scientific respite, monographs like Dr. Fisher’s are the more welcome, 
for this little book is provocative from beginning to end—and provocative in the 
best sense of the word. 


In the first of seven chapters the author cocks a polite but unmistakable 
biochemical snook at some cherished beliefs concerning the “ Digestion and 
Absorption of Proteins,” and indicates not only the slenderness of the evidence 
for the hypothesis that proteins suffer intestinal breakdown to amino-acids, but 
also the quite strong case against it. Thenceforward Dr. Fisher subjects to 
similar critical examination the present over-all picture of protein metabolism, 
the use of isotopes in such studies, the nutritive value of proteins, and the meta- 
bolic and endocrine interactions of protein metabolism. Urea formation and 
the general metabolism of amino-acids each receives the attention of a chapter. 
References—up to 1951—are freely provided. 


Dr. Fisher has reconsidered the voluminous literature of the subject, has 
redrawn diagrams and—metaphorically—turned them upside down, so that 
those of us who are guilty of standing upon our biochemical heads may at least 
see a little of the scientific world in true perspective. And there is one other 
good thing to be said about this small monograph, which is worth a dozen repeti- 
tive textbooks or junk-laden “ treatises”—the author always keeps in sight the 
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“ bio” of biochemical, so that the animal is never lost to view behind a test- 
tube. To the veterinary surgeon pleading his lack of chemistry, or the chemist 
lamenting the gaps in his biology, the book can be recommended for yet another 
reason—its excellent use of the rules of scientific cross-examination. 

How firmly Dr. Fisher believes in some of the ideas he propounds, one 
cannot say; the reviewer has occasional doubts. But that does not matter; the 
book stimulates thought. What else should it do? 


FORTPFLANZUNGSSTORUNGEN DER HausTiERE (Reproductive Disorders of 
Domestic. Animals). Pp. VIII + 235. Stuttgart: Ferdinand Enke. 
Second revised edition (In German). 


Tue first edition of this book was published in 1949. Although the arrange- 
ment of the text of this edition remains unchanged, the work has been enlarged 
by 28 pages, chiefly as a result of the revision and rewriting of the sections on 
bovine sterility and venereal infections of cattle, and there are now 80 very 
good illustrations. 

The work covers the physiology and pathology of reproduction in the male 
and female of the domesticated species (except carnivores) and is arranged in 
five sections. 


Section I deals with the physiology and endocrinology of reproduction in 
the female and includes a very useful description of he clinical and laboratory 
diagnosis of pregnancy. 

Section II is concerned with the pathology of reproduction in cattle. The 
ztiology of sterility in both sexes is fully discussed. 


Section III is on similar lines to the preceding and is devoted to repro- 
ductive disorders of stallions and mares. 


Section IV comprises an account of sterility in the smaller farm animals. 


Section V contains descriptions of how the various examinations for repro- 
ductive disorders should be carried out by the veterinary surgeon and reminds 
him of his responsibilities and liabilities concerning negligent or improper 
examinations. 

The book is very well produced and covers its subject most adequately. 
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CORRESPONDENCE 


CANCER AND ALLIED TUMOURS 
To the Editor. 


Sir,—The Editorial in the April issue of the BrtrisH VETERINARY JOURNAL 
contains interesting and stimulative paragraphs on cancer. Firstly, that veterin- 
ary surgeons have unique opportunities of studying the problems of malignant 
disease. ‘They should not scorn the empirical approach which is based on trial 
and error, etc., etc. 

Fibro-epithelial growths called warts, or, in Spanish, “ verrugas,” are preva- 
lent in Venezuela. They are the most common of all tumours in cattle. During 
one of my first visits to the cattle ranches, years ago, I called the attention of a 
native ranch manager to some of the cattle which were affected with such 
growths, and he replied that he would perform a simple operation so that the 
tumours would disappear. The operation was nothing more than cutting away, 
by means of a saw, several inches of the horns, and allowing the blood to flow 
freely and in abundance, without hindrance. After the lapse of about two 


months I had an opportunity again of examining these cattle, when I found 
them entirely free of warts. 


When this illiterate herdsman of the plains at first told me the above, it 
sounded to me like a fairy tale, yet I thought it wise not to express my opinion, 
otherwise I might one day regret it. Also, as usual I was bearing in mind 
what Robert Blatchford mentioned in one of his books :— 


‘“* Where’er I take my walks abroad, 
What bally fools I see, 

But such the justice of the Lord, 
They think the same of me.” 


Although the cattlemen here believe that the operation should be performed 
on the horns only, which idea is based on long, habitual practice, nevertheless 
the writer often bleeds the animals from other sources, such as the jugular 
vein, etc., with the same satisfactory results. One point should be emphasised,, 
that a large quantity of blood must be withdrawn, otherwise the desired effect 
is not attained. 


As mentioned in the Editorial, certain tumours depend on a good circu- 
latory supply. It proves in this case under discussion that when the normal 
blood supply is partially cut off, it has an immediate effect on something of 
vital importance towards the nutrition of the growths. Although the animal 
recovers its normal blood supply within the course of several days when allowed 
good pasturage, yet the temporary loss of blood has proved fatal to the tumours. 


I often wonder whether malignant tumours such as cancer were as preva- 
lent, as they are to-day, in olden times when phlebotomy was in vogue and 
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practised extensively by phlebotomists on human beings. It would be interesting 
to know if people, who often act as blood donors, are less troubled with malig- 
nant growths than others who are not blood donors. 


Since the campaign of General Simon Bolivar to liberate Venezuela from 
the Spanish yoke, in which he succeeded with the aid of the British Legion 
over 130 years ago, there has never been another equal to the present cancer 
campaign in this country. Venezuela is determined to play her part against 
this dreadful disease. 

Yours faithfully, 
Epwarp Morea, F.R.C.V.S., D.V.H., 


Valencia, Venezuela. 


To the Editor. 

Dear Sir,—I wonder if the following coincidence is of interest ta you, as 
editor of Tue BritisH VETERINARY JOURNAL, or to the readers or the publishers 
of this journal? 

Some time ago I bought volumes 1 and 2 of H, M. Stanley’s In Darkest 
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Africa, published in 1890 by Sampson Low, Marston, Searle and Rivington, of 
London. I found, to my delight, that the book plates were those of George 
Fleming.* I had hoped to trace the books back to Fleming himself but got only 
to an Oxford book dealer who sold them to a South African in 1934. 
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I suggest it is something of a coincidence that books, originally owned by a 
veterinary surgeon, should have fallen into the hands of another one after the 
passage of more than 50 years. 

I enclose a photograph of the book plate. 

Yours sincerely, 
J. H. Mason. 

The South African Institute for 

Medical Research, 
Hospital Street, 
Johannesburg. 


Epitor’s Nore.—* Dr, George Fleming was editor and founder of Tue BritisH 
VETERINARY JouRNAL. Starting life as a boy in the Farrier’s Shop, he ultimately became 
P.V.O. of the British Army and the confidant of his Sovereign. He was a master of several 
Continental languages and being a gifted man with the pen he was able to place a wealth 
of information in the hands of his English-speaking colleagues. He was largely responsible 
tor the 1881 Act which placed the profession on a sure and sound footing. He will rank for 
all time as one of the great men of ‘his profession. 
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